
STATEMENT UNDER 37 C.F.R. 8 1.607(c) 

Pending claims in the present application, e.g., claim 7, correspond exactly or 
substantially to claims 1-19 of United States Patent No. 6,033,886, issued March 7, 2000, a 
copy of which is submitted herewith as Exhibit E, cited as reference BT in the Supplemental 
Information Disclosure Statement filed March 22, 2001. 

No fee is believed to be required for this response. However, should any fee be due, 
please charge the required amount to Pennie & Edmonds LLP Deposit Account 
No. 16-1150. 



Respectfully submitted, 



Date 



May 19, 2003 



Laura A. Coruzzi 
PENNIE & EDMONDS llp 
1 155 Avenue of the Americas 
New York, New York 10036-271 1 
(212) 790-9090 




(Reg. No.) 



30,742 
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EXHIBIT A 

MARKED-UP VERSION OF THE AMENDED PARAGRAPH ON PAGE 1 
TO SHOW CHANGES MADE HEREIN 

This application is a continuation of U.S. Application Serial No. 09/161,122, filed 
September 25, 1998, which claims priority benefit to U.S. Provisional Application Serial 
No. 60/069, 153, filed September 26, 1997, U.S. Provisional Application Serial No. 
60/084,133 filed May 1, 1998, and U.S. Provisional Application Serial No. 60/089,207 filed 
June 12, 1998, and wherein U.S. Application Serial No. 09/161.122. filed September 25. 
1998 also claims the right of priority under 35 U.S.C. § 120 to Application No. 08/316.439. 
filed September 30. 1994. now U.S. Patent No. 5.840.520. issued November 24. 1998. 
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EXHIBIT B 

MARKED-UP VERSION OF THE AMENDED CLAIM 
TO SHOW CHANGES MADE IN THE PRELIMINARY 
AMENDMENT OF MAY 19, 2003 



8. (amended) The genetically manipulated, infectious virus of Claim 7 [8], 
the genome of which has been modified to encode a heterologous sequence. 
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EXHIBIT C 
CLAIMS AS THEY WILL BE PENDING IN 
U.S. APPLICATION NO.: 09/724,388 
UPON ENTRY OF THE AMENDMENT OF MAY 19, 2003 





7. A genetically manipulated, infectious virus of the paramyxoviridae family 
wherein the virus genome comprises a modification wherein the modification is selected 
from an insertion, substitution or deletion. 

8. (amended) The genetically manipulated, infectious virus of Claim 7, the genome 
of which has been modified to encode a heterologous sequence. 

9. The virus of Claim 7 or 8 wherein the virus is a parainfluenza virus. 

10. The virus of Claim 7 or 8 wherein the virus is a respiratory syncytial virus. 

11. A genetically manipulated, infectious, non-segmented, negative-stranded RNA 
virus wherein the virus genome comprises a modification wherein the modification is 
selected from an insertion, substitution or deletion. 

12. A vaccine comprising the genetically manipulated viruses of Claims 7, 8, or 1 1 
and a pharmaceutical^ acceptable carrier. 

13. A method for rescuing a genetically manipulated non-segmented 
negative-stranded RNA virus comprising 

introducing into a host cell expressing a heterologous RNA polymerase: 



(a) one or more DNA molecules encoding the virus N, P and L proteins 
operably linked to a polymerase binding site; 

(b) a DNA molecule comprising the cDNA of the non-segmented 
negative stranded RNA virus wherein the cDNA encodes the entire 
genome of the virus or is modified by the incorporation of a mutation 
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or a heterologous sequence, and wherein the cDNA is transcribed by a 
heterologous RNA polymerase; and 
isolating the virus produced by the cell. 

14. The method of Claim 13 wherein the virus is from the paramyxoviridae family. 

15. The method of Claim 14 wherein the virus is parainfluenza virus. 

16. The method of Claim 14 wherein the virus is a respiratory syncytial virus 
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Express Mad No. EL 500 575 856 US 
Dace Mailed: September 5. 2002 



1 

_Firsc Class Mail ( ) u 



Serial No.: 09/161.122 

Inventor: lin ec al. 

For: Recombinant rs v Expression SYSTT\fs and Vaccines 



Filed: September 25. 1998 



Th-9 stamp of the Patent Office hereo n mav be taken as an acknowledgment of the date 
stamped of the following 



Petition to Accept Unintentionally Delayed Claim for Priority under 37 C.F.R. § 1.78(a) (3) (in duplicate); 
a Request to Correct Inventorship Under 37 C.F.R. § 1.48(a) (in duplicate); r 
Statements by Inventors to Be Added Pursuant To 37 C.F.R.§ 1.48(a) (2); L/^ 
a Consent by Assignee for Correction of Inventorship Pursuant to 37 CF.R. § 1.48(a) (5) with Exhibit 1 ; 
a Declaration for Non-Provisional Patent Application executed by Hong Jin, Roderick Tang, Shengiang 
Li, Martin Bryant, David Kirkwood Clarke and Peter Palese; 
a Sequence Listing in paper and computer-readable form; 

a Statement under 37 C.F.R. § 1.825 affirming that the Substitute Sequence Listing 
computer-readable copy thereof are the same and do not include new matter; 
Petition for Extension of Time under 37 C.F.R. 1.136(a) for 4 months (in duplic 
Amendment under 37 C.F.R. § 1.1 16 with Exhibits A to D; 
an Amendment Fee Transmittal Form (in duplicate); 
Request for Continued Examination Transmittal (in duplicate); and 
Submission of formal drawings ( 1 2 sheets of 1 2 figures) . \<£ 
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1 155 Avenue of the Americas 

New York, NY 10109-1441 
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Exhibit D 




Express Mail >Tn • CT <nn*7S*S6US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of: JIN et al. , z ^ 

Application!*,, 09/161,122 Group Art Unit: 1642 S S 



Filed: September 25, 1998 Examiner: Brumback, B. g - Q 

For: RECOMBINANT RSV EXPRESSION Attorney Docket No,7682-045-999§ 

SYSTEMS AND VACCINES 



AMT.NDMFNT UNDER ^ T.F.R. 81.116 



Assistant Commissioner for Patents 
Box AF 

Washington, D.C. 20231 
Sir: 

In response to the outstanding Final Office Action mailed February 6, 2001, 
and in accordance with 37 C.F.R. §1-116, please enter the amendments and consider the 
remarks below intended to put the claims into condition for allowance. Applicants subrmt 
concurrently herewith: (1) Petition to Accept Unintentionally Delayed Claim for Pnonty 
under 37 C.F.R. § 1.78(a)(3) accompanied by the appropriate fee (in duplicate); (2) a Request 
to Correct Inventorship Under 37 C.F.R. § 1 -48(a) accompanied by the appropriate fee (in 
duplicate); (3) Statements by Inventors to Be Added Pursuant To 37 C.F.R. § 1 -48(a)(2); (4) a 
Consent by Assignee for Correction of Inventorship Pursuant to 37 C.F.R. § 1 -48(a)(5) with 
Exhibit 1 ; (5) a Declaration for Non-Provisional Patent Application executed by Hong Jm, 
Roderick Tang, Shengiang Li, Martin Bryant, David Kirkwood Clarke and Peter Palese; (6) a 
Sequence Listing in paper and computer-readable form; (7) a Statement under 37 C.F.R. § 
1 .825 affirming that the Substitute Sequence Listing and the computer-readable copy thereof 
are the same and do not include new matter; (8) Petition for Extension of Time under 37 
C.F.R. 1.136(a) for 4 months accompanied by the appropriate fee (in duplicate); (9) Exhibit 
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A, an Abstract as requke^ - - 

amended claims wherein brackets indicates deleted matter and underlining indicates inserted 
matter; (1 1) Exhibit C, a copy of the claims which will be pending upon entry of this 
amendment; (12) Exhibit D, a marked-up version of the amended Specification wherein 
brackets indicates deleted matter and underlining indicates inserted matter; (13) an 
Amendment Fee Transmittal Form (in duplicate); (14) Request for Continued Examination 
Transmittal accompanied by the appropriate fee (in duplicate); and (15) under separate 
transmittal, Submission of formal drawings. 

INVENTORSHIP : 

Please amend inventorship of the above-captioned application to include Peter 

Palese and David Kirkwood Clarke. 
PRIORITY : 

Please amend the claim to priority in the above-identified application to read 
as follows: the present application claims priority under 35 U.S.C. § 120 to Application 
Serial No. 08/316,439, filed September 30, 1994 (now U.S. PatentNo. 5,840,520); and 
claims priority to Application Serial No. 60/060,1 53, filed September 26, 1997; to 
Application Serial No. 60/084,153, filed May 1, 1998; and Application Serial No. 
60/089,207, filed June 12, 1998. 

TN TWTT SPECIFICATION : 

Please amend the specification as follows: 

On page 1, line 2, please insert the following: --The present application is 
entitled to and claims right of priority under 35 U.S.C. § 120 to Application No. 08/316,439, 
filed September 30, 1994, now U.S. PatentNo. 5,840,520, issued November 24, 1998; and 
Application Serial No. 60/060,153, filed September 26, 1997; Application Serial No. 
60/084,153, filed May 1, 1998; and Application Serial No. 60/089,207, filed June 12, 1998.- 
On page 8, line 15, after 1L-5L, insert -CSEQ ID NOS:l-5)~. 
On page 8, line 16, after 1T-9T, insert ~(SEQ ID NOS:6-14)~. 
On page 9, line 9, after genome, insert ~(SEQ ID NOS:15-28)-. 



NY2- 1282897.1 



On page 1 1, line 28, after RSV L protein, insert -(SEQ ID NO:29)-. 
On page 1 1, line 34, after RSV L protein, insert -(SEQ ID NO:29)-. 
On page 34, line 13, after AAA C, insert -(SEQ ID NO:l)-. 
On page 34, line 1 5, after TAA CT, insert -(SEQ ID NO:2)~. 
On page 34, line 16, after ACT, insert -(SEQ ID NO:3)-. 

On page 34, line 1 8, after TTG TA, insert -(SEQ ID NO:4)~. 
On page 34, line 19, after TAC, insert -(SEQ ID NO:5>- 
On page 34, line 22, after AAA TA, insert -(SEQ ID NO:6)~. 
On page 34, line 24, after AAT AA, insert -(SEQ ID NO:7)-. 
On page 34, line 26, after ACQ AG, insert -(SEQ ID NO:8)-. 
On page 34, line 28, after ATT A, insert -(SEQ ID NO:9)~. 
On page 34, line 29, after ACQ A, insert -(SEQ ID NO:10)-. 
On page 34, line 31, after CAT AT, insert -(SEQ ID NO:l 1)-. 
On page 34, line 33, after TGA TA, insert -(SEQ ID NO:12)~. 
On page 34, line 35, after TTT TA, insert -(SEQ ID NO:13>-. 
On page 34, line 36, after CTG CA, insert -(SEQ ID NQ:14)~. 
On page 37, line 33, after CAGC, insert -(SEQ ID NO:31)~. 
On page 37, line 35, after AACA, insert -(SEQ ID NO:32)~. 
On page 37, line 37, after CGGT, insert -(SEQ ID NO:33)~. 
On page 38, line 2, after CAGC, insert -(SEQ ID NO:34)-. 
On page 38, line 4, after AGCT, insert -(SEQ ID NO:35)-. 
On page 38, line 6, after CGTTG, insert -(SEQ ID NO:36)-. 
On page 38, line 8, after TGGG, insert -(SEQ ID NO:37)-. 
On page 38, line 10, after AGGGTCT, insert -(SEQ ID NO:38)-. 
On page 38, line 12, after ACTA, insert -(SEQ ID NO:39)~. 
On page 38, line 14, after GGTA, insert -(SEQ ID NO:40)~. 
On page 38, line 16, after AAG3', insert -(SEQ ID NO:41)~. 
On page 51, line 2, before and, insert - (SEQ ID NO:42)~. 
On page 51, line 2, after GO), insert -(SEQ ID NO:43)-. 
On page 51, line 17, before and, insert - (SEQ ID NO:44)-. 
On page 51 , line 1 8, after TG), insert -(SEQ ID NO:45)~. 
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On page 52, line 22, after 3 1 ), insert - (SEQ ID NO:46)-. 
On page 52, line 24, after 3 1 ), insert -(SEQ ID NO:47)-. 
On page 68, line 1 please insert the following: 

-ABSTRACT 

■The present invention relates to genetically engineered recombinant 
Respiratory Syncytial Viruses and viral vectors which contain heterologous genes for use as 
vaccines. In accordance with the present invention, the recombinant RSV viral vectors and 
viruses are engineered to contain heterologous genes, including genes of other viruses, 
pathogens, cellular genes, tumor antigens, or to encode combinations of genes from different 
strains of RSV.» 



TN THE SEQ TTirNrr LISTING 

Please amend the sequence listing by entering the replacement sequence listing 

enclosed herewith pursuant to 37 C.F.R. § 1 .825. 

IN THE CLAIMS: 

Please amend claims 2, 13 and 18 to read as follows: 

2 (Amended) An isolated infectious Respiratory Syncytial Virus (RSV) particle 
containing an RSV RNA comprising a binding site specific for an RNA-directed RNA 
polymerase operatively linked to an RSV RNA comprising sequences encoding antigenic 
polypeptides of both RSV-A and RSV-B. 

13 (Amended) A vaccine comprising a chimeric Respiratory Syncytial Virus 
(RSV) the genome of which contains the reverse complement of an mRNA coding sequence 
operatively linked to a polymerase binding site of an RSV and a pharmaceutical* acceptable 



earner. 



18 (Amended) The vaccine of Claim 1 3 in which the mRNA coding sequence 
encodes G and F genes of com Respirator Syncytia. Virus A and Respiratory Syncytial Vkus 
B. 
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Please add new claims 25-26: 

25. (new) The isolated infectious Respiratory Syncytial Virus (RSV) particle 
of claim 2, wherein the RSV RNA further comprises a L gene mutation. 

26. (new) The isolated infectious Respiratory Syncytial Virus (RSV) particle 
of claim 2, wherein the RSV RNA further comprises a deletion of M2-ORF1 and/or SH-ORF2. 



REMARKS 

Thespecificationisamendedheremtocorrecttecrmical informalities. Specifically 
sequence identifiers (SEQ ID NO:) have been inserted in the Brief Description of the Drawings 
and within the text of the specification wherever nucleotide or amino acid sequences are recited. 
An abstract has been inserted on the last page of the specification and a copy of the abstract is 
submitted herewith on a separate sheet as Exhibit A. The proper claim to priority and continuing 
data have been inserted on page 1, line 2 of the specification. A declaration executed by all the 
inventors is submitted herewith and establishes the proper priority date ofthe instant application. 

Claims 1-24 are pending. Claims 2, 13, and 1 8 are under active consideration due 
to the restriction requirement dated November 17, 1999. Claims 2, 13 and 18 are amended 
herein to merely correct technical informalities and typographical errors. Claim 2 is amended 
herein to more particularly point out and distinctly claim that which the applicants regard as the 
invention. Support for me amendments made herein can be found in the specification page 5, 
lines 30-37, page 6, lines 1-18, page 7, lines 1-7, and page 15, lines 10-18. Support for claims 
2,3 and 18 can also be found in application Serial No. 08/316,439, filed September 30, 1994, 
now U.S. PatentNo. 5,840,520 which issued onNovember 24, 1998 on page 10, lines 1-9; page 
22, lines 19-27; page 36, lines 19-30; and page 66, line 19 to page 77, line 20. 

New claims 25 and 26 have been added to more particularly point out and 
distmctiyclaimmatwmchmeapplicantsregardasmemvention.Supp 

26 can be found at page 55, line 1 through page 63, line 36 ofthe instant specification. 

,ARequesttoCorrectInventorshipunder37C.F.R.§1.48andaPetitionto Accept 

Unintentionally Delayed Claim for Priority under 37 C.F.R. § 1 -78(a)(3) "are being filed 
concurrently herewith under separate transmittal. 
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1. The Rejections under 35 U.S.C.§ 102 are obviated by the 

am ^Lnt made therefore he withdrawn 

Claims2,13,andl8standrejectedunder35U.S.C.§102(b)as being anticipated 
byCoUinsetal.(WO97/12032). This rejection is in error and should be withdrawn. Thepriority 
date of the instant application, as amended herein, is September 30, 1 994 and thus predates the 
CoUir*referenceofl997.^^ 

application and the applicants respectfully submit that the rejection under 35 U.S.C. § 102(b) 

should be withdrawn. . m m 

Claims2 13,and 18 standrejectedunder35 U.S.C. § 102(b) as being animated 

by Couinse<al.,1995,Proc.Nati. Acad. Sci. 92:11563. This rejection is inland should be 

withdrawn. The priority date of the instant application, as amended herein, is September 30 

1994 and thus predates the Collins reference of 1995. Thus, Collins e. al., 1995, Proc. Natl. 

Acad. Sci. 92:11563 is no. available as art to the instant application and the applicants 

respectfuily submit that the rejection under 35 U.S.C. § 102(b) should be withdrawn. 

2 The Rejection under 35 U.S.C. § 103 is obviated by the 

Claim 1 8 stands rejected under 35 U.S.C. § 103(a) as being obvious in hght of 
ColUns et al., 1995, Proc. Natl. Acad. Sci. 92:1 1563. This rejection is in error and should be 
withdrawn. The priority date of the instant application, as amended herein, is September 30 
1994 and thus predates the Collins reference of 1995. Thus, Collins e, al., 1995, Proc. Natl. 
Acad. Sci. 92:11563 is no. available as art to the instant application and the applicants 
respectfuUy submit that the rejection under 35 U.S.C. § 103(a) should be wititdrawn. 
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fnWTI.ITSION 

Applicants respectfully request entry and consideration of the foregoing 
amendments and remarks. No new matter has been introduced. Tie claims are Sieved to be 
tree of me art and patentable. Withdrawal of all the rejections and an allowance are earnestly 

sought. 

Respectfully submitted, ^^^^ 

S A P-i ' 30,742 

Date September 5, 2002 f n^*M- ft • * 

■ Laura A. Comzzi (Reg. No.; 

PENNIE & EDMONDS llp 

1155 Avenue of the Americas 

New York, New York 10036-271 1 

(212) 790-9090 
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F/XTTTBIT A 
ABSTRACT 
FILED September 5, 2002 
IN U S PATENT APPLICATION SERIAL NO. 09/161,122 
ATTORNEY DOCKET NO. 7682-045-999 



ABSTRACT 

The present invention relates to genetically engineered recombinant 
Respiratory Syncytial Viruses and viral vectors which contain heterologous genes for use as 
. In accordance with the present invention, the recombinant RSV viral vectors and 
gineered to contain heterologous genes, including genes of other viruses, 
pathogens, cellular genes, tumor antigens, or to encode combinations of genes from different 
strains of RSV. 



vaccines 
viruses are en 
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EXHIBIT B 
A MARKED UP VERSION OF THE 
CLAIMS AMENDED IN THE INSTANT AMENDMENT 

FTLED September 5, 2002 
IN U S. PATENT APPLICATION SERIAL NO. 09/161,122 
ATTORNEY DOCKET NO. 7682-045-999 



2. (amended) An isolated infectious Respiratory Syncytial Virus (RSV) 
[RSV] particle containing an R SV KNA comprising a binding si te s pecific for an RNA- 
Hirected RNA aoly m^ n perativel y Hntarf tn an RSV PNA comprising sequences [which 
comprises a chimeric RSV antigenome or genome] encodbg antigenic polypeptides of both 
RSV-A and RSV-B. 

13. (amended) A vaccine comprising a chimeric Respiratory Syncytial Virus 
(RSV) [RSV] the genome of which contains the reverse complement of an mRNA coding 
sequence operatively linked to a polymerase binding site of an RSV and a pharmaceutical* 
acceptable carrier. 

18. (amended) The vaccine of Claim 13 in which the mRNA coding sequence 
encodes G and F genes of both P-p-tnry Syncytial Virus fRSVl A and Rejpjratory. 
Syncytial Virus B. 
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EXHIBIT C 

CLAIMS THAT WILL BE PENDING UPON ENTRY OF THE INSTANT 

AMENDMENT 
FILED September 5, 2002 
IN U S PATENT APPLICATION SERIAL NO. 09/161,122 
ATTORNEY DOCKET NO. 7682-045-999 



2. (amended) An isolated infectious Respiratory Syncytial Virus (RSV) 
particle containing an RSV RNA comprising a binding site specific for an RNA-directed 
RNA polymerase operatively linked to an RSV RNA comprising sequences encoding 
antigenic polypeptides of both RSV-A and RSV-B. 

13. (amended) A vaccine comprising, a chimeric Respiratory Syncytial Virus 
(RSV) the genome of which contains the reverse complement of an mRNA coding sequence 
operatively linked to a polymerase binding site of an RSV and a phannaceutically acceptable 
carrier. 

18. (amended) The vaccine of Claim 13 in which the mRNA coding 
sequence encodes G and F genes of both Respiratory Syncytial Virus A and Respiratory 
Syncytial Virus B. 

25. (new) The isolated infectious Respiratory Syncytial Virus (RSV) particle 
of claim 2, wherein the RSV RNA further comprises a L gene mutation. 

26. (new) The isolated infectious Respiratory Syncytial Virus (RSV) particle 
of claim 2, wherein the RSV RNA further comprises a deletion of M2-ORF1 and/or SH- 
ORF2. 



1 
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EXHIBIT D 

FILED September 5, 2002 
mTTS pATENT ^PLICATION SERIAL NO. 09/161,122 

^ V ' JgSSlXet DOCKET NO. 7682-045-999 




HY2- 1282897.1 



r 



EXPRESS MAIL NO.: F.I.SOO 575 856 US 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Application of: JIN et al. 

Serial No.: 09/161,122 Group Art Unit: 1642 

Filed: September 25, 1998 Examiner: Brumback,B. 

For: RECOMBINANT RSV EXPRESSION Attorney Docket No.: 7682-045-999 
SYSTEMS AND VACCINES 

PETITION TO ACCEPT UNINTENTIONALLY 
DELAYED CLAIM FOR PRIORITY UNDER 37 C.F.R. § 1.78(a)(3) 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Pursuant to 37 C.F.R. § 1.78(a)(3), Applicants hereby petition the Commissioner to 
accept the unintentionally delayed claim for priority. Applicants submit an amendment under 37 
C.F.R. §1.116 concurrently herewith. 

The delay in claiming priority was unintentional. In particular, inventors David 
Kirkwood Clarke and Peter Palese who are the only inventors on the prior application have 
inadvertently been omitted from the above-identified application. A request to correct 
inventorship under 37 C.F.R. § 1 .48(a) is concurrently herewith. Applicants note that the delay 
in claiming priority was caused by the lack of co-inventorship between the prior application and 
the above-identified application. The lack of co-inventorship occurred in error as the inventors 
David Kirkwood Clarke and Peter Palese who are the only inventors on the prior application 
were inadvertently omitted from the above-identified application. 

Applicants hereby submit the fee of $1,280.00 set form in 37 C.F.R. § 1.17(t). Please 
charge Jhe required surcharge to Pennie & Edmonds LLP Deposit Account No. 16-1150. The 
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Commissioner is hereby authorized to charge any deficiency of any fee, or surcharge, or other 
payment to Pennie & Edmonds LLP Deposit Account No. 16-1 150. 

The Petitioners request that the unintentionally delayed claim for priority be entered in the 
instant application. , 



Respectfully submitted, ^ 



Date: S^fr™Kr5,2002 J^CoJ^ g^No.) 



PENNIE & EDMONDS LLP 
1 155 Avenue of the Americas 
New York, NY 1 0036-27 1 1 
Telephone: (212) 790-9090 



Enclosures 
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Express Mail Nn • i?t . «nn «7S 8S6 US 

m THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Application of: JIN et al. 

Serial No.: 09/161,122 Group Art Unit: 1642 

Filed: September 25, 1998 Examiner: Brumback,B. 

For- RECOMBINANT RSV EXPRESSION Attorney Docket No.: 7682-045-999 
SYSTEMS AND VACCINES 

py.OTTF.ST TO rORRFCT INVENTORSHIP UNDER 37 C.F.R. § 1.48 (al 

Assistant Commissioner for Patents 
U.S. Patent and Trademark Office 
P.O. Box 2327 
Arlington, VA 22202 

SIR: 

It is respectfully requested that the inventorsbip.of the above-identified 
patent application be corrected under 37 C.F.R. § 1.48(a) to further include the name of 
David Kirkwood Clarke, whose residence is 3205 Whispering Hills, Chester, New York 
10918, and Peter Palese, whose residence is 414 Highwood Avenue, Leonia, New Jersey 
07065, as co-inventors of the claims in the instant patent application. Applicants 
concurrently submit herewith (1) a Statement in Support of Correction of Inventorship; (2) 
an executed Declaration by the actual inventors; and (3) a Consent by Assignee to 

Correction of Inventorship. 

The name of David Kirkwood Clarke and Peter Palese were omitted in the instant 
patent application through error and without any deceptive intention on the part of the 
omitted inventor. Thus, the inventorship of the claims in the instant patent application 
should be corrected to include the names of David Kirkwood Clarke and Peter Palese. 
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Pursuant to 37 C.F.R. § 1.48(a) and § 1.17®. it is believed that a fee of $130.00 is 
due for submission of this request. Please charge the required fee to Pennie and Edmonds 
LLP Deposit Account Number 16-1150; a duplicate of this sheet is enclosed. 



Date: September 5. 2002 



Respectfully submitted, 



/tu^ Ar . G»W^l 30,742 



Laura A. Coruzzi 

PENNIE & EDMONDS LLP 

1155 Avenue of the Americas 
New York, NY 1 0036-27 1 1 
Telephone: (212) 790-9090 



(Reg. No.) 



Enclosures 



-2- 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Application of: Jinetal. 

Serial No.: 09/161,122 Group Art Unit: 1642 

Filed: September 25, 1998 Examiner: Brumback,B. 

For: RECOMBINANT RSV EXPRESSION Attorney Docket No.: 7682-045-999 
SYSTEMS AND VACCINES 



STATEMENT BY THE INVENTOR TO BE ADDED 
PTFRSTTANT TO 37 fl.F.R. S1.48 faV2> 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

I, Peter M. Palese, have reviewed and understand the content of the Petition 
for Correction of Inventorship Under 37 C/F.R. §1.48(a) submitted concurrently herewith to 
amend the above-identified application to correctly name all of the inventors. I hereby state 
that my name was inadvertently omitted, without deceptive intent, as a co-inventor of the 
currently claimed subject matter of the above-identified patent application. There was no 
deceptive intent on my part in the omission of my name as a co-inventor. 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are beUeved to be true and 
further that I make these statements with the knowledge that willful false statements and the 
like are punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 




5^ ^ Peter M. Palese 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Application of: Jin et al. 

Serial No.: 09/161,122 Group Art Unit: 1642 

Filed: September 25, 1998 Examiner: Brumback, B. 

For: RECOMBINANT RSV EXPRESSION Attorney Docket No.: 7682-045-999 
SYSTEMS AND VACCINES 

STATEMENT BY THE INVENTOR TO BE ADDED 
PTTttSIIANT TO 37 C.F.R. 8 1.48 (Ml) 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

I, David Kirkwood Clarke, have reviewed and understand the content of the 
Petition for Correction of Inventorship Under 37 C.F.R. § 1 .48(a) submitted concurrently 
herewith to amend the above-identified application to correctly name all of the inventors. I 
hereby state that my name was inadvertently omitted, without deceptive intent, as a co- 
inventor of the currently claimed subject matter of the above-identified patent application. 
There was no deceptive intent on my part in the omission of my name as a co-inventor. 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true and 
further that I make these statements with the knowledge that willful false statements and the 
like are punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 



" David Kirkwood Clarke 



J . NY2- 12S2475.1 



Express MaU No.: EL 500 575 856 US 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Application of: JINetal. 

SerialNo, 09/161,122 ' Group Art Unit: 1642 

Filed: September 25, 1998 Examiner: Brumback, B. 

For- RECOMBINANT RSV EXPRESSION Attorney Docket No.: 7682-045-999 
SYSTEMS AND VACCINES 

ctatvmtNT TIN"™ v P FH. 8S 1 8?W AND 1.825(b) 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

SIR: 

Applicants submit herewith copies of the Substitute Sequence Listing in paper 
and computer-readable forms. 

Applicants submit herewith a statement that the paper and computer-readable 
copies of the Substitute Sequence Listing, submitted in accordance with 37 C *.R 5 1.825 on 
even date herewith, are the same. Applicants further submit herewith a statement ma. the 
paper artd computer-readable copies of the Substitute Sequence Listing, subrmtted .n 
accordancewim37C.F.lL§ 1.825onevenda.eherewi fll ,dono.includenew m atter. 

Accordingly, Applicants respectfully request that the Substitute Sequence Ltsting be entered 

in the instant application. 



Date 



September 5, 2002 



Respectfully submitted, 

Y A \ ~ * ™ 30,742 

UuraACoruzT ~° N ^ 

PENNIE & EDMONDS llp 
1 155 Avenue of the Americas 
New York, New York 10036-271 1 
(212) 790-9090 
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PTO/SB/30 (5/2O00) 



U.S.PatentandT^ T 



Request 
for 

Continued Examination (RCE) 
Transmittal 

Subsection (b) of 35 U.S.C. § 132. effective on May 29, 2M0, 
proves for continued examination of an utility or plant application 
filed on or after June 8. 1995. 
See The American Inventors Protection Act of 1999 (AlPA). 

Reque 

NOTE 



1 Express Ma/7 No. 


EL 500 575 856 US 1 


■Appficaffon Number 


09/161,122 — { 


MFiftng Date 


September 25. 1998 I 


M First Named Inventor 


JIN, H. 1 


(Group Art Unit 


1642 \ 


1 Examiner Name 


Brumback, B. _| 


■Attorney Docket Number 


7682-045-999 I 



1. 



I Submission required u nder 37 C.t-.R 6 1.114 1 

a Previously submitted nreviously filed on 

a Considerthe amendment(s)/rep^ under 37 OF.R- § 1.116 previously 

. i— M »/ B \ roformrf to above will be entered). 



I. 

ii. 
iii. 
a 
i. 
ii. 
iii. 



a Other 

Enclosed 



s Amendment/Reply 
a Afftdavit(s)/Declaration(s) 

□ Information Disclosure Statement (IDS) mi ntpntionallv noiayed Claim for 

- Other 

I Mi^»3"e°^ ==3 . ve identjfied application is requested under 37 C.F.R. § 1.103(c) for a period 

Q Suspension Of action On the »^»™^ 3 months" Fee U nder37 C.F.R. § 1.17(0 required) 
Of months. (Period of suspension shall not exceed 3 morons, rw 

b. □ Othe r . ,. „. po S i ii4v*en the RCE is filed 

a Extension of time fee required under 3J C.F.K g^io 
extension, the request for which is being made herewith 

□ Other 

Check in the amount of $ enclosed 

Payment by credit c ard (Form pto- 2038 enclosed) 



a. 



a. 
i. 
ii. 

iii. 

b. □ 

c. a 



Date 



Laura A Corvzzi 

CERTIFICATE OF MAILING OR TRANSMISSION 



No. 



Registra tion No. (Attorney/Agent) 



i Commissioner For Patents, Box RCE. Washington. DC 20Z3L ox oy r 

indicated below. * ■ 



[ Name (Print/Type) 
Signature 



Registration No, (Attorney/Agent) 



Date 



address: Commissioner for Patents. Box RCE. Wasning^. 



Express Mail No.: EL50Qi25_856US 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: JINetal. 

Application No.: 09/161,122 
Filed: September 25, 1998 

For RECOMBINANT RSV 

EXPRESSION SYSTEMS AND 
VACCINES 



Group Art Unit: 1642 

Examiner: Brumback, B. 

Attorney Docket No.: 7682-045-999 



FEE TRANSMITTAL SHEET 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir* 

The fee required to be filed with the accompanying amendment of even date herewith 
concerning the alove^denSfied application has been estunated to be $0. 

The claim amendment fee has been estimated as shown below: 

(CoL3) SMALL ENTITY 



(CoU I) 



CLAIMS 
REMAINING 

AFTER 
AMENDMENT 



(CoL2) 



HIGHEST NO 
PREVIOUSLY 
PAID FOR 



OTHER THAN A 
SMALL ENTITY 



PRESENT 
EXTRA 



RATE 



AUDIT. OR RATE 
FEE 



ADDTT. 
FEE 




TOTAL 



Please charge the required fee to Pennie 
A copy of this sheet is enclosed. 



OR TOTAL $ 000 

& Edmonds llp Deposit Account No. 16-1150. 



Respectfully submitted, 



Date September 5, 2002 



7^,, v ff A . Clu^i v't 

t a rJ™\ (Reg. No.) 

Laura A. Coruzzi v ° 

PENNIE & EDMONDS ixp 
1155 Avenue of Americas 
New York, N.Y. 10036-2711 
(212)790-9090 



Enclosure 



MY? - IW9745.I 



Express Mail No.: JH,500J25856US_ 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Application of: JINetal. 

SerialNo.: 09/161,122 Art Unit: 1642 

Filed: September 25, 1998 Examiner. Brumback,B. 

For: RECOMBINANT RSV Attorney Docket No, 7682-045-999 

EXPRESSION SYSTEMS AND 

VACCINES 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR § 1.136(a) 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

It is respectfully requested that the time for response to the Office Action dated 
March7,2002, be extended for a period of 4 mon^ 
7.2002 . 

The fee for this extension is estimated to be $U4Q# Please charge the required fee 
toPennie & Edmond SLL PDepositAccountNo. 16-1150. A copy of this sheet is enclosed. ^ 

Respectfully submitted, ^-^P*"^)^ 

>^ A f'*x. -so* ^ 30,742 

Date Sep tember 5, 2002 / ^' ^>*™ A 2& xt^ ' 

Laura A. Coruzzi 

PENNEE & EDMONDS llf 
1 155 Avenue of the Americas 
New York, N.Y. 10036-2711 
(212) 790-9090 
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PENNIE& EDMONDS llp DOCKET NO. 7682-045-999 



DECLARATION FOR NON-PROVISIONAL PATENT APPLICATION* 



below named inventor, I hereby declare that: 

esidence, post office address and citizenship are as stated below at 201 et seq. beneath my name. 

RECOMBINANT RSV EXPRESSION SYSTEMS AND VACCINES 

for which a patent application: ' 

reby state that I have reviewed and understand the contents of the above identified application, including the claims, as amended by any 
:ndment referred to above. ID . t . „ 

56. 




raiurif each of lha claims of His •Tt'S^'^^SS^M^^SSsoMllai k»°»» » ™ » T ffikT 
national or PCT international filing date of this application: 




• for use only when the application is assigned to a company, partnership or other organization. 

^ NY2- 1282667. 1 



PENNLE & EDMONDS llp DOCKET NO. 7682-045-999 



«eby declare that all statements made herein of my own ™* * ^ 

IteS St true; and further ^ and that such willful false statements 

nishable by fine or ««pn«^^ E thereon. 



2 
0 
2 



2 
0 
3 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 
JIN 

ITY 

Cupertino 

STREET 

22385 Santa Paula Avenue 

SIGNATURE OF INVENTOR Ml 




LAST NAME 

TANG 

CITY 

San Carlos 

STREET, 

730 Chestnut Street 



SIGNATURE OF WVENTO! 




LAST NAME 

LI 

CITY 

Los Altos 

STREET 

718 Terrace Court 

SIGNATURE OF INVENTOR 103 



FIRST NAME 

Hong 

STATE OR FOREIGN COUNTRY 

California 

CITY 

Cupertino 



FIRST NAME 

Roderick 

STATE OR FOREIGN COUNTRY 

California 

CITY 

San Carlos 



FIRST NAME 

Shengqiang 

STATE OR FOREIGN COUNTRY 

California 

CITY 

Los Altos 



MIDDLE NAME 
"COUNTRY OF CITIZENSHIP lA 3 /\ 

People's Republic of China 



STATE OR COUNTRY 

California 



MIDDLE NAME 



ZIP CODE 

95014 



COUNTRY OF CITIZENSHIP 

Malaysia 

STATE OR COUNTRY | OPCOOE 

California I 94070 

DATE 

MIDDLE NAME 
COUNTRY OF CmZENSMP 

People's Republic of China 

ZIP CODE 



STATE OR COUNTRY 

California 



94024 



DATE 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 

BRYANT 

CITY 

Carlisle 

STREET 

65 Hickory Lane 

SIGNATURE OF INVENTOR 20* 



FIRST NAME 

Martin 

STATE OR FOREIGN COUNTRY 

Massachusetts 

CITY 

Carlisle 



MIDDLE NAME 
COUNTRY OF CITIZENSHIP 

United States of A merica 

STATE OR COUNTRY 1 ZIP CODE 

Massachusetts I 01741 

DATE 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 

CLARKE 

CTTY 

Chester 



STREET 

30 Whispering Hills 

SIGNATURE OF INVENTOR 203 



FIRST NAME 

David 

STATE OR FOREIGN COUNTRY 

New York 

CTTY 

Chester 



MIDDLE NAME 

Kirkwood 

COUNTRY OF CITIZENS F/J* 

United Kingdom/United States of 
America 

STATE OR COUNTRY I OPCODE 

New York I 10918 

DATE 



NY2- 1282667.1 



PENNE & EDMONDS up DOCKET NO. 7682-045-999 



DECLARATION FOR NON-PROVISIONAL PATENT APPLICATION* 



i below named inventor, I hereby declare that 

' RECOMBINANT RSV EXPRESSION SYSTEMS AND VACCINES 
1 for which a patent application: 

s attached hereto and includes amendment® filed ™ ^«^icationNo 09/161,122 ^^^^.cco^^^c^ 
vas filed in the United States on September 25, 1998 as Application wo. 

± amendments) filed on even date ^erewith amended under PCT Article 19 on nr«w 

*as filed as PCT international Application No. on and was amenaea unac 

, , ^ intents of the above identified application, including the claims, as amended by any 

ereby state that I have reviewed and understand the contents ot tne aoovc men «w 

lendment referred to above. , D . at ; nn({ 




maner of each of be ctatas of this •ppllcmoo i is : !« *»*^ "Si tafcinSion tao«o » me wM<* ma""* » 5S*T 

national or PCT international filing date of this application: 




• for use only when the 



application is assigned to a company, partnership or other organization. 

(1) 



12K667.1 



PENN1E & EDMONDS nr DOCKET NO. 7682-045-999 



hereby declare that all statements made herein of my ^e£ts 
,elieved to be true; and further that these ^SrfSfuSd States Code and that such wulful false statements 

.urushable by fine or 



2 
0 
1 



2 
0 
2 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 

JIN 

CITY 

Cupertino 

STREET 

22385 Santa Paula Avenue 

SIGNATURE OF INVENTOR 201 



LAST NAME 

TANG 

CTTY 

San Carlos 

STREET 

730 Chestnut Street 

SIGNATURE OF INVENTOR 202 



FIRST NAME 

Hong 

STATE OR FOREIGN COUNTRY 

California 

CITY 

Cupertino 



FIRST NAME 

Roderick 

STATE OR FOREIGN COUNTRY 

California 

CITY 

San Carlos 



MIDDLE NAME 



COUNTRY OF CITIZENSHIP 

People's Republic of China 

ZIP CODE 

95014 



STATE OR COUNTRY 

California 



DATE 



MIDDLE NAME 



COUNTRY OF CITIZENSHIP 

Malaysia 

STATE OR COUNTRY 

California 



ZIP CODE 

94070 



2 
0 
3 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 
LI 

CITY 

Los Altos 

STREET 

718 Terrace Court 

SIGNATURE OF INVENTOR 203 



FIRST NAME 

Shengqiang 

STATE OR FOREIGN COUNTRY 

California 

city • 
Los Altos 



LAST NAME 

BRYANT 

CTTY 

Carlisle 

STREET 

65 Hickory Lane 

SIGNATURE OF INVENTOR 204 



FIRST NAME 

Martin 

STATE OR FOREIGN COUNTRY 

Massachusetts 

CTTY 

Carlisle 



MIDDLE NAME 
COUNTRY OF CITIZENSHIP 

People's Republic of China 

STATE OR COUNTRY I ZffCCDE 

California 1 94024 

DATE 

MIDOLE NAME 
COUNTRY OF CITIZENSHIP 

United States of America 

STATE OR COUNTRY I BP CODE 

Massachusetts I 01741 

DATE 



FULL NAME 
OF INVENTOR 



RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 

CLARKE 

CTTY 

Chester 



STREET 

30 Whispering Hills 

SIGNATURE OF INVENTO R 201 



FIRST NAME 

David 

STATE OR FOREIGN COUNTRY 

New York 

CTTY 

Chester 



MIDDLE NAME 

Kirkwood 

COUNTRY OF CTTTJENSHIP 

United Kingdom/United States of 
America 

STATE OR COUNTRY 1 ZIP CODE 

New York I 10918 



(2) 



MY2- 1282667.1 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 

PALESE 

CITY 

Leonia 

STREET 

414 High wood Avenue 



SIGNATURE OF INVENTOR 203 



FIRST NAME 

Peter 



PENNIE& EDMONDS up DOCKET NO. 7682-045-999 

MIDDLE NAME 



STATE OR FOREIGN COUNTRY 

New Jersey 

city 
Leonia 



country of citizenship 
United States of America 



STATE OR COUNTRY 

New Jersey 



ZIP CODE 

07065 



(3) 



NY2- 1282667.1 



PENNIE & EDMONDS llp DOCKET NO. 7682-045-999 
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DECLARATION FOR N ON-PROVISIONAL PATENT APPLICATION' 



i below named inventor, I hereby declare that: 
r 



residence, post office address and citizenship are as stated below at 201 et seq. beneath my name. 

' RECOMBINANT RSV EXPRESSION SYSTEMS AND VACCINES 



1 for which a patent application: 

iS£^2SMC^^"^^-^^ OT ^ te 19on mmmm 

ereby state that I have reviewed and understand the contents of the above identified application, including the claims, as amended by any 
lendment referred to above. 

the application on which priority is claimed: 




NON-PROVISIONAL 
APPLICATION SERIAL NO. 



STATUS 



PENDING 




ABANDONED 



• for use only when the application is assigned to a company, partnership or other organization. 

{l j NY2- 1253666.1 



PENNIE & EDMONDS llp DOCKET NO. 7682-045-999 



. hereby declare that all statements^ herein of m y '-J^^ 

relieved to be true; and further that these ^'™ n * ™ e Q ^ ™? rtdeW S uSSes Code and that such willful false statements 
ounishable by fine or imprisonment, or both, under Section 
may jeopardize the validity of the application or any patent issuing thereon. 



1 

6 
i 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 

Jin 

CITY 

Cupertino 

STREET 

22385 Santa Paula Avenue 

SIGNATURE OF INVENTOR 20 1 



FIRST NAME 

Hong 

STATE OR FOREIGN COUNTRY 

California' 

QTY 

Cupertino 



MIDDLE NAME 
COUNTRY OF CITIZENSHIP 

People's Republic of Chin^ 



STATE OR COUNTRY 

California 

DATE 



ZIP CODE 

95014 
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0 
2 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 

Tang 

CITY 

San Carlos 

STREET 

730 Chestnut Street 

SIGNATURE OF INVENTOR 202 



FIRST NAME 

Roderick 

STATE OR FOREIGN COUNTRY 

California 

CITY 

San Carlos 



MIDDLE NAME 
COUNTRY OF CITIZENSHIP 

Malaysia 

STATE OR COUNTRY I ZTP COOE 

California I 94070 

DATE 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 

Li 

CITY 

Palo Alto 

STREET 

4290 Wilkie Way 

SIGNATURE OF INVENTOR 203 



FIRST NAME 

Shengiang 

STATE OR FOREIGN COUNTRY 

California 

CITY 

Palo Alto 



MIDDLE NAME 
COUNTRY OF CITIZENSHIP 

People's Republic of China 

STATE OR COUNTRY I ZIP CODE 

California I 94306 



2 
0 
4 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 

Bryant 

CITY 

Carlisle 



STREET 

65 Hickory Lane 

SIGNATURE OF INVENTOR 104 



LAST NAME 

Palese 

CITY 

Leonia 

STREET 

414 Highwood Avenue 

SIGNATURE OF INVENTOR 20$ 



FIRST NAME 

Martin 

STATE OR FOREIGN COUNTRY 

Massachusetts 

CITY 

Carlisle 




FIRST NAME 

Peter 

STATE OR FOREIGN COUNTRY 

New Jersey 

CTTY 

Leonia 



MIDDLE NAME 
COUNTRY OF CITIZENSHIP 

United States of A merica 

STATE OR COUNTRY I ZIP CODE 

Massachusetts. I 01741 



MIDDLE NAME 
COUNTRY OP CITIZENSHIP 

United States of America 

STATE OR COUNTRY I ZIP CODE 

New Jersey I 07605 

DATE 



(2) 



NY2- 1253666.1 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 
PALESE 



STREET 

414 Highwood Avenue 

SIGNATURE OF INVENTOR 203 



FIRST NAME 

Peter 



PENNIE& EDMONDS up DOCKET NO. 7682-045-999 

MIDDLE NAME 



STATE OR FOREIGN COUNTRY 

New Jersey 



COUNTRY OF CTTIZENSHIP 

United States of America 

STATE OR COUNTRY 

New Jersey 



(3) 



ir{2 - 12S2667.1 
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0 
6 



RESIDENCE & 
CITIZENSHIP 



CITY 

Chester 



STATE OR FOREIGN COUNTRY 

New York 



COUNTRY OF CITIZENSHIP 

United Kingdom/ United States 



POST OFFICE 
ADDRESS 



STREET 

30 Whispering Hills 



CTTY 

Chester 



STATE OR COUNTRY I OPCODE 

NewYork I 10918 



SIGNATURE OF INVENTOR 205 



NY2 - 1253666.1 



PENNIE & EDMONDS us DOCKET NO. 7682-045-999 
DECLARATION FOR NON-PROVISIONAL PATENT APPLICATION* 
a below named inventor, I hereby declare that: 

residence, post office address and citizenship are as stated below at 201 et seq. beneath my name. 

RECOMBINANT RSV EXPRESSION SYSTEMS AND VACCINES 

d for which a patent application: 
Se^^ 

«reby state that I have reviewed and understand the contents of the above identified application, including the claims, as amended by any 
r.cndment referred to above. 

f the application on which priority is claimed: 



PROVISIONAL APPLICATION NUMBER 


September 26, 1997 „ . 


60/060,153 


May 1. 1998 . 


60/084,133 m . 

60/089,207 


June 12, 1998 _ ■ 



I hereby claim the benefit under Title 35, United States Code • § ^0 °f ^ y Uoitod ^ ^^3) ^^^^^^^ 
asffi m Title 37, Code of Federal Reflations, § 1.56 which became available between the filing < 



matter 01 eacn 01 me Claims 01 wis appm-uwu — .. , information known to me which is material io 

national or PCT international filing date of this application: 

STATUS 



NON-PROVISIONAL 
APPLICATION SERIAL NO. 




ABANDONED 



for use only when the application is assigned to a company, partnership or other organization, 

^ NY2- 1282667.1 



PENNIE & EDMONDS llp DOCKET NO. 7682-045-999 



aereby declare*^ 

:lievea to be true; and further ** Code and that such willful false statements 

jnishable by fine or imprisonment, or both, under Section iuu l 01 : i me i o « 
»ay jeopardize the validity of the application or any patent issuing thereon. 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



LAST NAME 

JIN 

CITY 

Cupertino 

STREET 

22385 Santa Paula Avenue 

SIGNATURE OF INVENTOR 201 



FIRST NAME 

Hong 

STATE OR FOREIGN COUNTRY 

California 

CITY 

Cupertino 



MIDDLE NAME 
COUNTRY OF CITIZENSHIP 

People's Republic of China 

STATE OR COUNTRY 1 DP CODE 

California I 95014 

DATE 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 



POST OFFICE 
ADDRESS 



LAST NAME 
TANG 

CITY 

San Carlos 

STREET 

730 Chestnut Street 

SIGNATURE OF INVENTOR 202 



FIRST NAME 

Roderick 

STATE OR FOREIGN COUNTRY 

California 

CITY 

San Carlos 



MIDDLE NAME 
COUNTRY OF CITIZENSHIP 

Malaysia 

STATE OR COUNTRY J ZIP CODE 

California 1 94070 

DATE 



2 
0 
4 



*2 
0 
5 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



FULL NAME 
OF INVENTOR 



LAST NAME 

LI 

CITY 

Los Altos 

STREET 

718 Terrace Court 

SIGNATURE OF INVENTOR 203 



LAST NAME 

BRYANT 

CITY 

Carlisle 

STREET 

65 Hickory Lane 

SIGNATURE OF INVENTOR 204 



LAST NAME 

CLARKE 



RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



CITY 

Chester 

STREET 

30 Whispering Hills 



FIRST NAME 

Shengqiang 

STATE OR FOREIGN COUNTRY 

California 

CITY 

Los Altos 



FIRST NAME 

Martin 

STATE OR FOREIGN COUNTRY 

Massachusetts 

CITY 

Carlisle 



FIRST NAME 

David 

STATE OR FOREIGN COUNTRY 

New York 



CTTY 

Chester 



MIDDLE NAME 
COUNTRY OF CITIZENSHIP 

People's Republic of China 

STATE OR COUNTRY 1 ZIP CODE 

California I 94024 

DATE 



MIDDLE NAME 
COUNTRY OF CITIZENSHIP 

United States of America 

STATE OR COUNTRY I ZIP CODE 

Massachusetts I 01741 

DATE 



MIDDLE NAME 

Kirkwood 

COUNTRY OF CITIZENSHIP 

United Kingdom/United States of 
America 

STATE OR COUNTRY I ZIP CODE 

New York I 10918 



SIGNATURE OF INVENTOR 103 



DATE 



KY2-12S2667.1 



FULL NAME 
OF INVENTOR 



LAST NAME 

PALESE 



FIRST NAME 

Peter 
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MID OLE NAME 



RESIDENCE & 
CITIZENSHIP 



Leonia 



STATE OR. FOREIGN COUNTRY 

New Jersey 



POST OFFICE 
ADDRESS 



COUNTRY OF CXTIZENSHIP 

United States of America 



STATE OR COUNTRY I OPCODE 

New Jersey I 07065 




12S2667.1 
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DECLARATION FOR NON-PROVISIONAL PATENT APPLICATION* 



-s a below named inventor, I hereby declare that: 

ly residence, post office address and citizenship are as stated below at 201 et seq. beneath my name. 

RECOMBINANT RSV EXPRESSION SYSTEMS AND VACCINES 

nd for which a patent application: 

3 is attached hereto and includes amendments) filed.on «y<wO">*w M „., n , „ _ _«».-jta«*-i 

: waTfHedto Se United States on September 25, 1998 as Application No. 09/161,122 -^^W^ 

vith amendments) filed on even date herewith (yvptiatuj Article 1 9 on nr^iucbut 

a was filed as PCT international Application No. on and was amended under PCT Article 1 9 on e fvp u^u> 

. hereby «ate that I have reviewed and understand the contents of the above identified application, including the claims, as amended by any 
intendment referred to above. 

, actowtafc, im disdo- «f=n»^ tao»- » m« ,0 b« mttrid » px«.*bili,y * drfmrf m Ti.U 37. d= of feted R^M"*. 



c AD r trrcT rnonr.w appt TCATlONfSV IF ANY, FILED PRIOR TO THE FILING DATE O 


F THE APPLICATION 


APPLICATION NUMBER 


COUNTRY 


DATE OF FILING 
(day, month, year) 


PRIORITY 
CLAIMED 








YES d NO a 








YES □ NO o 








YES o NO Q 





FILING DATE 


PROVISIONAL APPLICATION NUMBER 


September 26, 1997 . . 


60/060,153 - 


May I t 1998 . 


60/084,133 . 

60/089,207 


June 12, 1998 _ ' 



I hereby claim the benefit under Title 35, United States ^f***,^.'^? United lutes application^^ tfle^marffleTprovic^^y'^^^ 11 ^^ 

matter of each of the claims of this application is not disclosed in , die i f^^L t g|^ I SSStao«i to me which is material to patentability 



NON-PROVISIONAL 
APPLICATION SERIAL NO. 


FILING DATE 


STATUS . 


PATENTED 


PENDING 


ABANDONED 




September 30. 1994 


✓ 






08/316,439 





















for use only when the application is assigned to a company, partnership or other organization. 
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PENN1E & EDMONDS us DOCKET NO. 7682-045-999 



I hereby declare that all statements made herein of my own pledge aretrue^dthataU^^ 
SSleJ^ 



t 


FULL NAME 
OF INVENTOR 


LAST NAME 

Jin 


FIRST NAME 

Hong 




2 
0 
1 


RESIDENCE & 
CITIZENSHIP 


CITY 

Cupertino 


STATE OR FOREIGN COUNTRY 

California 


1 COUNTRY OF CITIZENSHIP 

1 People's Republic of China , 






STREET 

22385 Santa Paula Avenue 


CITY 


1 STATE OR COUNTRY |ziP CODE 




POST OFFICE 
ADDRESS 


Cupertino 


California | 95014 






SIGNATURE OF INVENTOR 201 


1 DATE 




FULL NAME 
OF INVENTOR 


LAST NAME 1 

Tang | 


FIRST NAME 

Roderick 


1 MIDDLE NAME 


2 
0 
2 


RESIDENCE & 
CITIZENSHIP 


CITY 

San Carlos 


STATE OR FOREIGN COUNTRY 

California 


1 COUNTRY OF CITIZENSHIP 

1 Malaysia 




POST OFFICE 
ADDRESS 


STREET 

730 Chestnut Street 


CITY 

San Carlos 


1 STATE OR COUNTRY I ZIP CODE 

California | 94070 






SIGNATURE OF INVENTOR 202 


1 DATE 




FULL NAME 
OF INVENTOR 


I LAST NAME 
1 Li 


FIRST NAME 

Shengiang 


1 MIDOLENAME 


2 
0 
3 


RESIDENCE & 
CITIZENSHIP 


I CITY 

1 Palo Alto 


STATE OR FOREIGN COUNTRY 

California 


1 COUNTRY OF CITIZENSHIP 

1 People's Republic of China 




POST OFFICE 
ADDRESS 


1 STREET 

1 AIQft WtlVif» WflV 

1 H£y\J WUKie way 


CrTY 

Palo Alto 


| STATE OR COUNTRY j ZIP CODE 

1 California J 94306 






I SIGNATURE OF INVENTOR 203 




1 DATE 




FULL NAME 
OF INVENTOR 


1 LAST NAME 

J Bryant 


FIRST NAME 

Martin 


1 MIDDLE NAME 


2 
0 
4 


RESIDENCE & 
CITIZENSHIP 


1 CITY 

1 Carlisle 


STATE OR FOREIGN COUNTRY 

Massachusetts 


| COUNTRY OF CITIZENSHIP 

United States of America 




POST OFFICE 
ADDRESS 


1 STREET 

I 65 Hickory Lane 


CITY 

Carlisle 


STATE OR COUNTRY 1 ZIP CODE 

1 Massachusetts I 01741 



2 
0 
5 



FULL NAME 
OF INVENTOR 

RESIDENCE & 
CITIZENSHIP 

POST OFFICE 
ADDRESS 



SIGNATURE OF INVENTOR 20* 



LAST NAME 

Palese 

CITY 

Leonia 

STREET 

414 High wood Avenue 



FIRST NAME 

Peter 

STATE OR FOREIGN COUNTRY 

New Jersey 

CITY 

Leonia 



MIDDLE NAME 
COUNTRY OF CITIZENSHIP 

United States of America 

STATE OR COUNTRY I ZIP CODE 

New Jersey I 07605 



SIGNATURE OF INVENTOR 205 




(2) 
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FULL NAME 
OF INVENTOR 



LAST NAME 

Clarke 



PENNIE & EDMONDS llp DOCKET NO. 7682-045-999 



FIRST NAME 

David 



MIDDLE NAME 

Kirkwood 



RESIDENCE & 
CITIZENSHIP 



CITY 

Chester 



STATE OR FOREIGN COUNTRY 

New York 



COUNTRY OP CITIZENSHIP 

United Kingdom/ United States 



POST OFFICE 
ADDRESS 



STREET 

30 Whispering Hills 



CITY 

Chester 



STATE OR COUNTRY I ZIP CODE 

NewYork I 10918 



SIGNATURE OF INVENTOR 205 



VtNTUK iva | * 



la-it-oi 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Application of: JINetal. 

Serial No.: 09/161,122 Group Art Unit: 1642 

Filed: September25, 1998 Examiner: Brumback,B. 

For RECOMBINANT RSV EXPRESSION Attorney Docket No.: 7682-045-999 
SYSTEMS AND VACCINES 

CONSENT BY ASSIGNEE FOR CORRECTION OF 
INVENTORSHIP PURSUA NT TO 37 C.F.R. $ 1.48(a)(fl 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir. 

MEDIMMUNE VACCINES, Inc., having an office for transaction of 
business at 297 North Bernardo Avenue, Mountain View, California 94043, as an assignee 
of right, title and interest in, to and under the invention and U.S. patent application Serial 
No. 09/161,122, filed September 25, 1998, entitled "RECOMBINANT RSV EXPRESSION 
SYSTEMS AND VACCINES", hereby consents to amendment of the application to name 
the following actual inventors: Hong Jin, Roderick Tang, Shengqiang Ii, Martin Bryant, 

David Clarke, and Peter Palcse. 

An Assignment of the application to AVJRON, Inc. executed by Hong Jin, 
Roderick Tang, Shengqiang Ii, and Martin Bryant was recorded with the U.S. Patent & 
Trademark Office on April 16, 2001, on Reel 01 1706 at frame 0529. Attached hereto as 
Exhibit 1 is a Certificate of Amendment to Amended and Restated Certificate of 
, ^corporation certifying that the name of the corporation previously known as AVJRON, 
* Inc. has been amended to MEDIMMUNE VACCINES, Inc. 

The undersigned is empowered to act on behalf of the assignee. 
1 hereby declare that all statements made herein of my own knowledge are 
true, and that all statements made on information and belief are believed to be true; and 

1 NY2.I2S2737.1 



further, that these statements are made with the knowledge that willful false statements, and 
the like so made, are punishable by fine or imprisonment, or both, under Section 1001, Title 
18 of the United States Code, and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 



Date: 




Timothy R- Pearson 



Name of Signatory on behalf of 
MEDIMMUNE VACCINES, Inc. 

Vice President, Treasurer & Secr etary 
Title of Signatory 
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Delaware 



PACE 1 



J^irit State 



X, HARRIET SMITH WINDSOR, SECRETARY OF STATE OP THE STATE OF 
DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT 
COPY OF THE CERTIFICATE OF OWNERSHIP OF "AVIRON", FILED IN THIS 
OFFICE ON THE FIFTEENTH DAY OF JANUARY, A.D. 2002, AT 4 O'CLOCK 
P.M. 

AND I DO HEREBY FURTHER CERTIFY THAT THE ANNUM, REPORTS HAVE 

BEEN FILED TO DATE. 

AND I DO HEREBY FURTHER CERTIFY THAT THE FRANCHISE TAXES 

HAVE BEEN PAID TO DATE. 




Harriet Sml* Windsor. Seertory <X Sate 

260091S MOO MJTBENTICATION : 1M1U1 

DATE: 03-21-02 

020188821 

322 655 4480 



y / 



FE6K 'CORPORATION TR : ;oT 'A'IL!*1T:;' W (TKU! 3. 2l' 02 21 : 16. : ' W M. 4363796.22 P 5 



DIVISZCH OF CORPORATIONS 
ril£D 04:00 P*f OZS1S/2003 | 
02002308* - 26Q091S i 

CERTIFICATE OF OWNERSHIP AND MERGER 
OF 

APPLE MERCER CORP. 

WITH AND INTO 

AVIRON 

Under Section 253 
yftha peWarc Gener al Corporation Igw 

Apple Merger Corp^ a Delaware corporation (the "Corporation*), hereby 
certifies as fellows: 

FIRST: The Corporation was incorporated on November 29, 2001, 
pursuant to the Delaware General Corporation Law (the TDGCL"). 

SECOND: The Corporation is the owner of at least ninety percent or the 
outstanding skace* of common stock of Aviron. The shares of common stock constitute 
the only outstanding thares of capital stock ctf Aviron. 

. THIRD; The following is a copy orthe resolutions duly adopted as of 
January /f ,2002 by the Written Consent of the Board of Directors of the Corporation 
with resp ec t to the merger of the Corporation with and into Aviron: 

"RESOLVED, that the Corporation be merged (the 
"Merger") with and iiuo Avixon, with Aviron ms the surviving 
corporation, on the terms and subject to the conditions set forth in 
the Agreement and Plan ofMerser (the "Merger AgreemcnT) 
darwJ as of December Z. 2001 iraong Mcdlnununc, Inc. fTvror), 
the Corporation and Aviron, and the Merger Is hereby approved; 
and further 

RESOLVED, thai at tho effective time of the Merger: 

1 . Each issued and outstanding share of capita] stock of the 
Corporation shall be converted into and become one validly issued, 
fcDy paid and nonassessable share of common stock or Aviron, as 
the surviving corporation. 

2. Each share of common stock (the "Shares") of Aviron 
that is owned by Parent, the Corporation or Aviron shall 



MAR 21 2392 29:06 



3Q2 655 4489 



PAGE .93 
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(THU) 3. 21' 02 21 : 16 3 




JCM-l 4-2092 13:21 - 



331 527 4207 P.03^» 



automatically be canceled end retired and shall cease to exist, and 
no consideration shall be delivered in exchange therefor. 

3 . Each issu ed and outstanding Share (other than any shares 
to be canceled in •ccortJDCd vrith 2% shove, tad other thin Shares 
held by stockholders who perfect appraisal right* imder Delaware 
law) shall be converted into the right to receive 1 .075 yahdly 
issued, fully paid and nonassessable shares of common stock (the 
"Parent Shares") of Parent. Notwitostanding the foregoing, each 
holder of Shares exchanged pursuant to the Merger who would 
otherwise have been entitled to receive a fraction of a Parent Share 
(after taking into account all certificates representing Shires 
delivered by sneh bolder) shell receive, in lieu thereof, cash 
(without interest) in an amount equal to weh fractional part ofa 
Parent Share multiplied by the dosing price fat a Parent Share as 
reported in the New York dry edition of The Wall Street Journal 
(or. if not reported thereby, any other anthoritaiivc source) on the 



FOURTH: The Merger h*i been approved by Medlmnume, be, 
the sole stockholder of the Corporation, by voitlen consent in lieu of a meeting 
pursuant to Section 223 of the DGCL- 



■» 



date prior to the date of the Merger. 



2 



MfiR 21 2002 20: OS 



302 S55 4480 
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JPN-ia-2B02 13: 2Z 



Medlixnunrt Inc. 



301 527 4207 P.oasva 



IN WITNESS WHEREOF, the undersigned has duly executed this 
Certificate of Ownership md Merger this^day ofJanuary. 2002. 



APPLE MERGER CORP. 




Nadxc 1 David M- Mott 
Title Chief Executive Officer 



MAR 21 2082 20:06 
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Delaware _ x 

The Jirst State 

i 

I, HARRIET SMITH WINDSOR, SECRETARY OF STATE OF THE STATE OF 
DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT 
COPY OF THE RESTATED CERTIFICATE OF "AVIRON", FILED IN THIS 
OFFICE ON THE FIFTEENTH DAY OF JANUARY, A.D. 2002, AT 4:01 
O'CLOCK P.M. 

AND I DO HEREBY FURTHER CERTIFY THAI THE ANNUAL REPORTS HAVE 

BEEN FILED TO DATE. 

AND I DO HEREBY FURTHER CERTIFY THAT THE FRANCHISE TAXES 

HAVE BEEN PAID TO DATE. 



2600915 8100 
020188822 
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Harriet Smith Windsor. Swear; of Sate 

AUTHENTICATION: 1681842 
DATE: 03-21-02 

302 655 448Q 



PAGE.06 
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STXTZ Or DBLMOXZ 

JAN 14 13-13 O" * w DIVISION OT CORPORATIONS 

FILED 04:01 PH 01/13S2Q02 
020028094 - 26009X5 



AMENDED AND RESTATED 
CERTfflCA-re OF INCORPORATION 
OF 
AVIRON 

Delaware «h»Xorpondon"), hereby ccimw 

hereby amended end restated to i*d » it* enure* as io 

T^mmeoftha Ccrponrion is: Avium 
^ynCLEJ 



Street, to the City of Wlnnngton. ^^^^rporarion Trust Comp»y. 
Corporation's xegisiered ifHt at such addie* a ™ 

ARTICLE HI 

lawfol *u or «tiv£«lSr which corporau^ may be o^mzed 
Corporation Uw of the Stale of DeU*irc 



MAR 21 23Q2 20:07 



302 655 4480 
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FROM CORPORATION TRUST SILK. TE. , s (THUi 3. 21' 02 21 : 17. . i: : 15 NO. 4363796.22 P 8 

JflN 14 2092 18:28 fih FR TO 905728tt669368ti 13 P . 83 

ARTICLE IY 

The local nuniber of shsxs d stock which the Co ^^f^ ^ 
authority to issues cr* hundred shares of common stocV. par value 101, ^ .hare. 

ABTK3£V 

Elections cf directors neednct be by baDot ^^J* ^ JgS 
of the Ccxp^tion. Anyd^inayb*^ ^f^c^^oTtSn* 
cause at any** by the «ffinn*rrvc vote of the holders of aj "J^"? for 

that parpen, or by the consul cf the ho ^^?^ S^TSToI General . 
Corporation entitled to vote, given in accordance witn aecnoa x« 
Corporation Law of the State of Delaware. 

ARTICLE VI 

In furtherance and not m limitation of the power ^J^J"*"^ 
ofttreetonbyUw??^ 

and repeal from time to time the by-laws of the Corparatioa. subject « * °» 

™SL entitled to vac with respect thereto to .Iter. amend and repeal by-law, 
adopted by the Board of Directors. 

ARTICLE VP 

No director shall be Habte to the Corporation or ™>£*^J^ 
monetary damages for breach of fiduciary duty ^^^^^SSS 
shall^dinrinkor limit any liability that ^"22SS « * « 5*w 
director's duly of loyalty tD the Corporation or its itockfcoWets. (2J ^. a ™^7 R1 
fn^faifcor whichtavoWe intentional -f^ 1 ^^^ ?££L 

ft^laud or limited. Trx ^'i- » J* 
permitted by Section 145 of the Delaware deneral ^^^l^^f^^t 
date hereof and as such Section may be amended after the date hereof) each person tnai 
such Section grants the Corporation the power to indemnify. 



MAR 21 2002 20:0? 
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JAN 14 2632 1©:26 OH PR TO 9B5728B663368H 1 3 P. 0a 



IN WITNBSS WHEREOF. AMron has caused *i» certificate to Ve execated by 
its authorized officer, on this \S^V of January. 2001 

AV1RON ^ a 




NsroK Clurlaic A- Friedman 
Title; Vice President, General Counsel 
and Secretary 




3 
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0, CORPORA" iOM TRUST 302-655-5, ^< *• U *\ 



PAGE 1 



T)efoware 

The. Jirst State 

I, HARRIET SMITH WINDSOR, SECRETARY OP STATE OF THE SIAIJS OF 
DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT 
COPY OF THE CERTIFICATE OF AMENDMENT OF 'AVIRON", CHANGING ITS 
NAME FROM "AVIRDN" TO "MED IMMUNE VACCINES/ INC.", FILED IN THIS 
OFFICE ON THE TENTH DAY OF APRIL, A.D. 2002, AX 11 O'CLOCK A.M. 

A FILED COPY OF THIS CERTIFICATE HAS BEEN FORWARDED TO THE 
NEW CASTLE COUNTY RECORDER OF DEEDS. 




Harris Smith Windsor, Swcory of Sate 

2600915 8100 AUTHENTICATION: 1712941 

DATE: 04-10-02 
302. 655 Se*3 



OK CORPORATION TRUST 302-655-5, 



m\ 4.10 02 11:47.-3; . . ,7.->iO. 4*62069309 ? 



srira or 

SMcactmx or stxxz 

DXVISIOH OF OOKPOSATIOIS 
ritZD 11:00 JUt 04/10/2002 
020229733 - 260091 5 



aviron 

certificate of amendment to amended 

AND RESTATED CERTIFICATE OF INCORPORATION 



AVRON, a corporation orgmizsd and *xison& under the h*» of fte Sen* of 
Delaware (tKo "CotponbVjQ"). hereby corafio ct follow*: 

1. Th» Boatd erf Dbr>ctx« of dw Corporation, acting by tbe Wriaao Coo*«ni of 
its Sole Ducctor. duly adopted, panuaat to Section 242 of <t* General Corporation Uw oftha 
State of DcUw»« (the "CKX^.reaciutUjM 

aodRwtatcdOxtificatt rfliKOrpOTOn 

•dvisabfc and directum du* «uch Anxodmem be preaented to the aole stockholder of the 
Corporation for OQcaidefsiios tnd approval; 

2. 7** inti r Hf of tba Corporation, acting by Ac Written Coitaent of lu Sole 
Stockholder, approved and adopted thi* propoaad Ameaomant to the Rotuiod Canifieate of 
Incorporation of «id Corporation m accordance with Section 242 ©fiheOCL: 

3. Article 1 of *0 Amended and Re«ite<l Certificate of Incecporadon of the 
Corporati on, dated January 15. 2002. i* hereby «meoded to read in fuU »s foUows: 

The name of the Corporation u: MedZnauioa Vaccine*, fac.* 



Z9 2SWd 



RO\c CORPORATION TRUST 302-65 1 , ^ 



(ffEDl 4.10-02 li:4»_^. . I -.47/NO. 4362C693C9 ? 4 



IN "WITNESS WHEREOF, AVRON hu caused this Certificate to be npwd by 
David M. Man, Chief Executive Officer, das <uy| of April 2002. 



AVDLON 
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Application of: JIN et al. 

Serial No.: 09/161,122 

Filed: September 25, 1998 

For: RECOMBINANT RSV EXPRESSION 

SYSTEMS AND VACCINES 
Group Art Unit: 1642 
Attorney Docket No. : 76S2-045-999 
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Application of: JIN et al. 
Serial No.: 09/161,122 
Filed: September 25, 1998 
For: RE COMB IN ANT RSV EXPRESSION 
SYSTEiMS AND VACCINES 

Group Art Unit: 1642 

Examiner: Brumback, B. 

Attorney Docket No. : 7682-045-999 



SEQUENCE LISTING 



110> Hong Jin et al. 

120> Recombinant RSV Expression Systems 
Vaccines 

:130> 7682-045 

<140> 09/161,122 
<141> 1998-09-25 

<160> 47 

<170> FastSEQ for Windows Version 4.0 



<210> 1 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 



cgacgcatat tacgcgaaaa aatgcgtaca acaaacttgc ataaac 



<210> 2 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 



^aaaaaaatg gggcaaataa gaatttgata agtaccactt aaatttaact 



<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 3 

ctagagttaa atttaagtgg tact 

<210> 4 
<211> 50 

<212> DNA . 4 
<213> Artificial Sequence 



<220> 

<223> Oligonucleotide 



1 



( 



<400> 4 

tatcaaattc ttatttgccc catttttttg gtttatgcaa gtttgttgta 

<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 5 

cgcatttttt cgcgtaatat gcgtcggtac 

<210> 6 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 6 

gtattcaatt atagttatta aaaattaaaa atcatataat tttttaaata 

<210> 7 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 7 

acttttagtg aactaatcct aaagttatca ttttaatctt ggaggaataa 

<210> 8 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 

<400> 8 _ ' 

atttaaaccc taatctaatt ggtttatatg tgtattaact aaattacgag 

<210> 9 

<211> 46 

<212> DNA 

<213> Artificial Sequence 

<220> M 
<223> Oligonucleotide 



<400> 9 

atattagttt ttgacacttt ttttctcgtt atagtgagtc gtatta 



<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 10 

agcttaatac gactcactat aacga 

<210> 11 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 

<400> 11 fc . . 

gaaaaaaagt gtcaaaaact aatatctcgt aatttagtta atacacatat 

<210> 12 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220>. 

<223> Oligonucleotide 

<400> 12 w _ 

aaaccaatta gattagggtt taaatttatt cctccaagat taaaatg^ta 

<210> 13 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 13 

actttaggat tagttcacta aaagttattt aaaaaattat atgattttta 

<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 14 '* 

atttttaata actataattg aatactgca 

<210> 15 
<211> 17 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 15 

gtttaacacg tggtgag 

<210> 16 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 16 

acatataggc atgcacc 

<210> 17 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 17 

gcaaaatgga tcccatt 

<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 18 

tggttggtat accagtgt 

<210> 19 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 19 

taccaagagc tcgagtca 

*<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Primer 
<400> 20 

ggtggccggc atggtcccag c 

<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 21 

tttaccatat gcgctaatgt 

<210> 22 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 22 

acgcgaaaaa atgcgtaca 

<210> 23 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 23 

acgagaaaaa agtggcaa 

<210> 24 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 24 

ctcaccacgt gttaaac 

<210> 25 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 25 



ggtgcatgcc tatatgt 



<210> 26 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 26 

aatgggatcc attttgtcc 

<210> 27 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer 



<400> 27 

aacactggta taccaacca 

<210> 28 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 28 

acattagcgc atatggtaaa 



<210> 29 
<211> 2165 
<212> PRT 
<213> Virus 



Met°Lp%ro lie He Asn Gly Asn Ser Ala Asn Val Tyr Leu Thr Asp 

Ser Tyr Leu Lys Gly Val He Ser Phe Ser Glu Cys Asn Ala Leu Gly 

Ser Tyr lie Phe Asn Gly Pro Tyr Leu Lys Asn Asp Tyr Thr Asn Leu 

35 40 4 

lie Ser Arg Gin Asn Pro Leu He Glu His Met Asn Leu Lys Lys Leu 

Asn Tie Thr Gin Ser Leu Tie Ser Lys Tyr His Lys Gly Glu lie Lys 

Leu Glu Glu Pro Thr Tyr Phe Gin Ser Leu Leu .Met Thr Tyr Lys Ser 

Met Thr Ser Ser Glu Gin He Ala Thr Thr Am lcu Leu Lys Lys He 



He Arg Arg HI He Glu He Ser Asp Val Lys Val Tyr Ala He Leu 



105 



115 



120 



125 



Asn Lys Leu Gly Leu Lys Glu Lys Asp Lys He Lys Ser Asn Asn Gly 

130 135 140 

Gin Asp Glu Asp Asn Ser Val He Thr Thr He He Lys Asp Asp He 

145 150 155 

Leu Ser Ala Val Lys Asp Asn Gin Ser His Leu Lys Ala Asp Lys Asn 

His Ser Thr Lys £ Lys Asp Thr He Lys Thr Thr Leu Leu Lys Lys 

180 185 
Leu Met Cys Ser Met Gin His Pro Pro Ser Trp Leu lie His Trp Phe 

195 200 
Asn Leu Tyr Thr Lys Leu Asn Asn He Leu Thr Gin Tyr Arg Ser Asn 

215 220 
Glu Val Lys Asn His Gly Phe Thr Leu He Asp Asn Gin Thr Leu Ser 

III ^e Gin Phe He Leu Asn Gin Tyr Gly Cys He Val Tyr His Lys 

250 



Glu Leu Lys Arg He Thr Val Thr Thr Tyr Asn Gin Phe Leu Thr Trp 



Lys Asp He Ser Leu Ser Arg Leu Asn Val Cys Leu lie Thr Trp He 



265 



270 



285 



Ser Asn Cys Leu Asn Thr Leu Asn Lys Ser Leu Gly Leu Arg Cys Gly 
Phe Asn Asn Val He Leu Thr Gin Leu Phe Leu Tyr Gly Asp Cys He 
III Lys Leu Phe His Asn Glu Gly Phe Tyr He He Lys Glu Val Glu 



325 "0 335 



Gly Phe He- Met Ser Leu He Leu Asn He Thr Glu Glu Asp Gin Phe 

Arg Lys Arg III Tyr Asn Ser .Met Leu Asn Asn He Thr Asp Ala Ala 

355 360 365 

Asn Lys Ala Gin Lys Asn Leu Leu Ser Arg Val Cys His Thr Leu Leu 

Asp Lys Thr Val Ser Asp Asn He He Asn Gly Arg Trp He He Leu 

Leu Ser Lys Phe Leu Lys Leu He Lys Leu Ala Gly Asp Asn Asn Leu 

405 410 
Asn Asn Leu Ser Glu Leu Tyr Phe Leu Phe Arg He Phe Gly Hxs Pro 

Met Val Asp Glu Arg Gin Ala Met As P Ala Val Lys He Asn Cys Asn 

Glu Thr Lys Phe Tyr Leu Leu Ser Ser Leu Ser Met Leu Arg Gly Ala 

455 460 

Phe He Tyr Arg He He Lys Gly Phe Val Asn Asn Tyr Asn Arg Trp 

Afic - 470 475 

Pro Thr Leu Arg Asn Ala lie Val Leu Pro Leu Arg Trp Leu Thr Tyr 

485 490 
Tyr Lys Leu Asn Thr Tyr Pro Ser Leu Leu Glu Leu Thr Glu Arg Asp 



Leu He Val Leu Ser Gly Leu Arg Phe Tyr Arg Glu Phe Arg Leu Pro 



505 



525 



520 

Lys Lys Val Asp Leu Glu Met He He Asn Asp Lys Ala He Ser Pro 
Pro III Asn Leu He Trp Thr Ser Phe Pro Arg Asn Tyr Met Pro Ser 

CAE 550 •* ** "5 

As lie Gin Asn Tyr He Glu His Glu Lys Leu Lys Phe Ser Glu Ser 

Asp Lys Ser Arg Arg Val Leu Glu Tyr Tyr Leu Arg Asp Asn Lys Phe 
580 585 



7 



Asn Glu Cys Asp Leu Tyr Asn Cys Val Val Asn Gin Ser Tyr Leu Asn 



600 



Asn Pro Asn His Val Val Ser Leu Thr Gly Lys Glu Arg Glu Leu Ser 



Val Gly Arg Met Phe Ala Met Gin Pro Gly Met Phe Arg Gin Val Gin 

630 635 



SI Leu Al. Glu Lys Ke t He Ala Glu Asn II. Leu Gin Phe Phe Pre 
Glu ser .Leu Thr Arg Tyr Gly Asp Leu Glu Leu Gin Lye II. Leu Glu 
Leu Lys Al. Ill II. Ser Asn Lys Ser Asn Arg Tyr Asn Asp Asn Tyr 
Asn A,„ Tyr He Ser Lys Cys III He He Thr Asp Leu Ser Lys Phe 
Asn Gin Al. Phe Arg Tyr Glu Thr Ser cys lie cys Ser Asp val Leu 
Asp G!u Leu His Gly III Gin Ser Leu Phe ser Trp Leu His Leu Thr 
II. Pro His val Thr He He Cys Thr Tyr Arg His Al. Pro Pro Tyr 
lie Gly Asp III He val A,p Leu Asn Asn val Asp Glu Gin Ser Gly 
Leu Tyr Arg Tyr His Met Gly III He Glu Gly Trp Cys Gin Lys Leu 
Trp Thr He Glu Ala lie III Leu Leu Asp Leu He ser Leu Lys Gly 
lys Ph. ser lie Thr IE Leu He Asn Gly Asp Asn Gin Ser II. Asp 
lie ser Lys Pro He Arg Leu «« Glu Gly cm Thr His Al. Gin Ala 
Asp Tyr L.u "I Al. Leu Asn Ser Leu Lys Leu Leu Tyr Lys Glu Tyr 



Al. Gly III Gly His Lys Leu Lys Gly Thr Glu Thr Tyr lie Ser Arg 



Asp ".c Gin Phe M et Ser Lys Thr He Gin Kis Asn Gly val Tyr Tyr 
III Ala ser He Lys Lys val Leu Arg val Gly Pro Trp He «j Thr 
He Leu Asp Asp Phe Lys val Ser Ljj Glu Ser He Gly £c Leu Thr 
Gin Glu Leu III Tyr Arg Gly Glu ser Leu Leu cys Ser Leu H. Ph. 
Arg Asn Val Trp L.u Tyr Asn "in He Ala Leu Gin Leu Lys Asn His 
Al. Su cys Asn Asn Lys Leu Tyr Leu Asp He Leu Lys v.l Leu Lys 
"is Leu Lys Thr Phe III Asn Leu Asp Asn He Asp Thr Al. Leu Thr 
Leu Tyr M« Asn Leu Pro M« Leu Ph. Gly Gly Gly Asp Pro As= Leu 
Leu Tyr Ar g III Phe Tyr Arg Arg Thr Pro Asp Phe Le^Thr Glu Al. 
lie v.1 Bxs ser val Phe He Leaser Tyr Tyr Thr Asn His Asp L.u 



Lys CLys Leu Gin Asp Le"ser Asp Asp Ar^Leu Asn Lys Phe 
Thr 5 cys lie He Thr P^Asp Lys Asn pro As. Ala Glu Phe valjhr 



1020 



1045 1050 



8 



Leu Met Arg Asp Pro Gin Ala Leu Giyer Glu Arg Gin Ala^Lys He 
Thr Ser Glu \ll\sn Arg Leu Ala^Thr Glu Val Leaser Thr Ala 
Pro Asn Lys'lle Phe Ser Lys^Ser^ Gin His Tyr^hr Thr Thr Glu 
lie isp°Leu Asn Asp He Me^Gln Asn He Gl^Pro Thr Tyr Pro His^ 
S;*«-« Arg Val Val Ty^Glu Ser Leu Pro Phe Tyr Lys Ala Gl^Lys 

1125 1130 

He Val Asn Leu lie Ser Gly Thr Lys^Ser lie Thr Asn lle^eu Glu 

Lys Thr Ser Affile Asp Leu ^^p 5 * 1 * As *> GlU ^ 

Met Arg Ly^Asn He Thr Leu Leslie Arg He Le^Pro Leu Asp Cys 
Asn Arg°A S p Lys Arg Glu H^Leu Ser Met Gl^Asn Leu Ser He Th^ 
"l^Leu Ser Lys Tyr Va^Arg Glu Arg SerTrp Ser Leu Ser AsnHe 
Val Gly val Thr Ser'pro Ser He Met^Tyr Thr Met Asp H^Lys Tyr 
Thr Thr Ser Th^Ile Ser Ser 01yS"ll. He Glu Lys^Tyr Asn Val 
Asn Ser Le^Thr Arg Gly Glu^Gly Pro Thr Lys^Pro Trp Val Gly 
Ser Ser°Thr Gin Glu Lys Ly^Thr Met Pro Val^Tyr Asn Arg Gin Val 



Leu'Thr Lys Lys Gin Ar^Asp Gin He As^Leu Leu . Ala Lys Leu^Asp 
Trp Val Tyr Ala Senile Asp Asn Lys Asp Glu Phe Met Olu Olu Leu 
Ser He Gly Thr Leu Gly Leu ThrTyr Glu Lys Ala Lys^Lys Leu Phe 
Pro Gin Tyr\eu Ser Val Asn Ty^Leu His Arg Leu^Thr Val Ser Ser 
Arg Pro°Cys Glu Phe Pro S"ser He Pro AlaTyr Arg Thr Thr A« 
Tyr'His Phe Asp Thr ".r°Pro He Asn Arg He Leu Thr Glu Lys^Tyr 

iicc 1370 
Gly Asp Glu Asp He Asp He Val Phe^Gln Asn Cys He S.rFHe Gly 

Leu Ser Leu Metier Val Val Olu Sn Phe Thr Asn Val^Cys Pro Asn 

Arg lie Il^Leu He Pro Lys^Le^Asn Glu He His^Leu Met Lys Pro 

Pro He°Phe Thr Gly Asp Va^Asp He His Lys^Leu Lys Gin Val H^ 

"in'Lys Gin His Met Ph^Leu Pro Asp Lys He Ser Leu Thr OlnTyr 

Val Glu Leu Phe Leaser Asn Lys Th^Leu Lys Ser Gly Serais Val 

Asn Ser Asn Leslie Leu Ala His Lys He Ser Asp Tyr^he His Asn 

Thr Tyr'^Leu Ser Thr Asn Le^Ala Gly His Trp^le Leu He He 

Gin Leu°Met Lys Asp Ser £'oiy «• «» «^ AS * TO S?0 
1S05 1510 1515 



1280 



9 



Gly Tyr lie Thr Asp His Met Phe He Asn Leu Lys Val Phe Phe^Asn 

1525 1530 
Ala Tyr Lys Thr Tyr Leu Leu Cys Phe His Lys Gly Tyr Gly Lys Ala 

1540 1545 
Lys Leu Glu Cys Asp Met Asn Thr Ser Asp Leu Leu Cys Val Leu Glu 

mcc 1560 1565 

Leu He As P Ser Ser Tyr Trp^ys Ser Met Ser LysWl Phe Leu Glu 

Gin Ly 7 s°val He Lys Tyr H^Leu Ser Gin AspMa Ser Leu His Arg^ 

Va^Lys Gly Cys His Se^Phe Lys Leu Trp Phe Leu Lys Arg Leu JUn 

1605 IbiO , 

Val Ala Glu Phe Thr Val Cys Pro Trp Val Val Asn He As^Tyr His 
1620 1625 



Pro Thr His iet Lys Ala He Leu Jhr Tyr He Asp Leujal Arg Met 
1635 

Leu lie Asn He Asp Arg 
1650 1655 



1640 1645 
Gly Leu ne'Asn He Asp Arg lie His He Lys Asn^Lys His Lys Phe 



Asn As P °Glu Phe Tyr Thr Ser Asn Leu Phe Tyr^le Asn Tyr Asn Ph^ 
Ser 5 Asp Asn Thr His Le^Leu Thr Lys His He Arg He Ala Ajj Ser 

1 685 1690 

Glu Leu Glu Asn Asn Tyr Asn Lys Leu Tyr His Pro Thr Pro^Glu Thr 

innci 1705 
Leu Glu Asn He Leu Ala Asn Pro^le Lys Ser Asn As^Lys Lys Thr 

Leu Asn As^Tyr Cys He Gly^Asn Val Asp Senile Met Leu Pro 

Leu Leaser Asn Lys Lys Leslie Lys Ser Se^Ala Met He Arg Th^ 

« Tyr Ser Lys Gin A^Leu Tyr Asn Leu Phe Pro Met Val Val He 

T 7 65 17 / U 

Asp Arg He He Asp His Ser Gly Asn Thr Ala Lys Ser As^Gln Leu 

T*7fio 1785 
Tyr Thr Thr Thr Ser His Gin Il^Ser Leu Val His Asn^Ser Thr Ser 

Leu Tyr Cy^Met Leu Pro Trp Hi^His lie Asn Arg Wie Asn Phe Val 

Phe Server Thr Gly Cys Lys'lle Ser He oiuTyr He Leu Lys « 

""Lys He Lys Asp Pr^Asn Cys He Al^Phe He Gly Glu Gly^Ala 

Gly Asn Leu Leu Le^Arg Thr Val Val Glu Leu His Pro Ajp 11. Arg 



1865 1870 
Tyr lie Tyr Arg^er Leu Lys Asp^Cys Asn Asp His Se^Leu Pro He 

Glu Phe Leu 5 Arg Leu Tyr Asn Sy°Hi. He Asn He Asp Tyr Gly Glu 



1895 1900 

Asa i"°Thr He Pro Ala Thr Asp Ala Thr *« «■ He His Trp se^ 
T^Leu His He Lys Phe»a olu Pre II. Mr « Phe V,! Cys «, 
A!a Clu Leu ser v"%hr Val As„ Trc^Ser LysXle He !!««» Trp_ 
Ser Lys His ValVg Lys cys Lys Tyr Cys Ser ser v»l Mn Lys Cys 
Met Leu lile'val Lys Tyr His aU° G 1» Asp Asp Il^Asp Phe Lys Leu 
1970 1975 



10 



Asp Asn lie Thr He Leu Lys Thr Tyr Val Cys Leu Gly Ser Lys Le^ 

Lys Gly Ser Glu Val Tyr Leu Val Leu Thr He Gly Pro Ala Asn lie 

2005 2010 " 

Phe Pro Val Phe Asn Val Val Gin Asn Ala Lys Leu He Leu Ser Arg 

2020 2025 2 

Thr Lys Asn Phe He Met Pro Lys Lys Ala Asp Lys Glu Ser He Asp 

2035 2 ° 40 2045 

Ala Asn lie Lys Ser Leu He^Pro Phe Leu Cys Tyr^Pro He Thr Lys 

Lys G^Ile Asn Thr ^ Q ^" Ser ^» LeU *** Sj 0 

Asp'lle Leu Ser Tyr Ala Gly Arg Asn Glu Val Phe Ser Asn 

2085 2090 ^u^d 

Lys Leu He Asn His Lys His Met Asn He Leu Lys Trp Phe Asn Hi. 

2100 2105 
Val Leu Asn Phe Arg Ser Thr Glu Leu Asn Tyr Asn His Leu Tyr Met 

2115 2120 
Val Glu Ser Thr Tyr Pro Tyr Leu Ser Glu Leu Leu Asn Ser Leu Thr 

nn 2135 2140 

Thr ^n Glu Leu Lys Lys Leu He Lys lie Thr Gly Ser Leu Leu Tjr 
2145 2150 2155 

Asn Phe His Asn Glu 
2165 

<210> 30 
<211> 2165. 
<212> PRT 
<213> Virus 



M" 0 As P °Pro He He Asn Gly Asn Ser Ala Asn Val Tyr Leu Thr Asp 

Ser Tyr Leu Lys Gly Val He Ser Phe Ser Glu Cys Asn Ala Leu Gly 

Ser Tyr He Phe Asn Gly Pro Tyr Leu Lys Asn Asp Tyr Thr Asn Leu 
35 40 45 

lie Ser Arg Gin Asn Pro Leu He Glu His. Met Asn Leu Lys Lys Leu 

— 60 



Asn He Thr Gin Ser Leu He Ser Lys Tyr His Lys Gly Glu He Lys 

nr\ 75 



55 



Leu Glu Glu Pro Thr Tyr Phe Gin Ser Leu Leu Met Thr Tyr Lys Ser 
85 90 
Thr Ser Ser Glu Gin He Ala Thr Thr Asn Leu Leu Lys Lys He 



Met 



lie Arg Arg A^a He Glu He Ser As P Val Lys Val Tyr Ala He Leu 



110 



120 



125 



Asn Lys III Gly Leu Lys Glu Lys Asp Lys He Lys Ser Asn Asn Gly 
Gin Asp Glu Asp Asn Ser Val He Thr Thr lie He Lys Asp Asp He 
Leu Ser Ala Val Lys As P Asn Gin Ser His Leu Lys Ala Asp Lys^ Asn 



His Ser Thr Lys g" Lys Asp Thr lie Lys Thr Thr Leu :.eu Lys Lys 
Leu Met Cys Ser Met Gin His Pro Pro Ser Trp Leu He His Trp Phe 



195 2 °<> 205 



11 



„„ Leu Tyr Thr Lys Leu As. Asn He Leu Thr Gl. Tyr Arg Ser JUn 
n« va°l Ly. Asn His Gly Pae Thr Leu He Asp Asn Gin Thr Leu ser 
"ly Phe Gin Phe He Leu Asn Gin Tyr Gly cys He Val Tyr HI. Lys 
31u Leu Lys Arg He Thr va! Thr Thr Tyr Asn Gin Phe Leu Thr Trp 
Lys ASP lie III Leu Ser Arg Leu Asn val Cys Leu II. Thr Trp He 
ser Asn Cys Leu Asn Thr Leu 111 Lys Ser Leu Gly Leu Arg cys Gly 
Phe 111 Asn Val He Leu III Gin Leu Phe L». Tyr Gly Asp cys He 
Leu Lys Leu Phe His Asn Glu Gly Phe Tyr He He Lys Glu Val Glu 
Gly Phe He Met III Leu He Leu Asn He Thr Glu Glu Asp Gin Phe 
Arg Lys Arg Phe Tyr Asn ser Met Leu Asn Asn He Thr Asp Ale Ala 
Asn Lys III Gin Ly. Asn Leu Leu Ser Arg val «. His Thr Leu Leu 
A,p III Thr val Ser Asp Asn He He Asn Gly Arg Trp He He Leu 
Leu ser Lys Phe Leu Lys Leu He Lys u. Ala Gly Asp Asn Asn Leu 
Asn Asn Leu Ser Si Leu Tyr Phe Leu Phe Arg He Phe Gly His Pro 
Met val Asp 111 Arg Gin Ala Met Asp Ala val Lys He Asa Cys Asn 
Glu Thr Lys Phe Tyr Leu Leu ser ser Leu Ser wt Leu Arg Gly Al, 
Phe He Tyr Arg He He Lys Gly Phe Val Asn Asn Tyr Asn Arg Trp 
Pro Thr Leu Arg Asn £. He Val Leu Pro Leu Arg Trp Leu Thr Tyr 
Tyr Lys Leu Asn Thr Tyr Pro ser Leu Leu Giu Leu Thr Glu Arg Asp 
Leu He val 111 ser Gly Leu Arg Phe Tyr Arg Glu Phe Arg Leu Pro 
Lys Lys ™ Asp Leu Glu Met lie He Ash Asp Ly. Ala lie ser Pro 
Pro Ly. Asn Leu He Trp " ser Phe Pro Arg Asn Tyr Met Pro Ser 
h" He Gin Asn Tyr lie Glu His Glu Lys Leu Lys Phe ser Glu ser 
Asp Lys ser Arg Arg val Leu Glu Tyr Tyr Leu Arg Asp As. Lys Phe 
Asn Glu cys Asp Leu Tyr Asn cys val val Asn 01. ser Tyr Leu Asn 
Asn Pro a" His Val Val ser Leu Thr Gly Lys Glu Arg Glu Leu Ser 
val SJ Arg Met Phe Ala Met Gin Pro Gly Met Phe Arg Gin val Gin 
III Leu Ala Glu Lys Met He Ala Glu Asn He Leu Gin Phe Phe Pro 
Glu ser Leu Thr Arg Tyr Gly Asp Leu Glu Leu Gin Lys He Leu Glu 
660 665 



12 



r 



He Val Asn Leu He Ser Gly Thr Lys Ser He Thr Asn He Leu Glu 

1140 1145 1150 

Lys Thr Ser Ala He Asp Leu Thr Asp He Asp Arg Ala Thr Glu Met 

1155 1160 1165 

Met Arg Lys Asn He Thr Leu Leu He Arg He Leu Pro Leu Asp Cys 

1170 1175 1180 

Asn Arg Asp Lys Arg Glu He Leu Ser Met Glu Asn Leu Ser He Thr 
1185 1190 1195 1200 

Glu Leu Ser Lys Tyr Val Arg Glu Arg Ser. Trp Ser Leu Ser Asn He 

1205 1210 1215 

Val Gly Val Thr Ser Pro Ser He Met Tyr Thr Met Asp He Lys Tyr 

1220 1225 1230 

Thr Thr Ser Thr He Ser Ser Gly He He- He Glu Lys Tyr Asn Val 

1235 1240 1245 

Asn Ser Leu Thr Arg Gly Glu Arg Gly Pro Thr Lys Pro Trp Val Gly 

1250 1255 1260 

Ser Ser Thr Gin Glu Lys Lys Thr Met Pro Val Tyr Asn Arg Gin Val 
1265 1270 1275 1280 

Leu Thr Lys Lys Gin Arg Asp Gin He Asp Leu Leu Ala Lys Leu Asp 

1285 1290 1295 

Trp Val Tyr Ala Ser He Asp Asn Lys Asp Glu Phe Met Glu Glu Leu 

1300 1305 1310 

Ser He Gly Thr Leu Gly Leu Thr Tyr Glu Lys Ala Lys Lys Leu Phe 

1315 1320 1325 

Pro Gin Tyr Leu Ser Val Asn Tyr Leu His Arg Leu Thr Val Ser Ser 

1330 1335 1340 

Arg Pro Cys Glu Phe Pro Ala Ser He Pro Ala Tyr Arg Thr Thr Asn 
1345 * 1350 1355 1360 

Tyr His Phe Asp Thr Ser Pro He Asn Arg He Leu Thr Glu Lys Tyr 

1365 1370 1375 

Gly Asp Glu Asp He Asp He Val Phe Gin Asn Cys He Ser Phe Gly 

1380 1385; .1390 

Leu Ser Leu Met Ser Val Val Glu Gin Phe Thr Asn Val Cys Pro Asn 

1395 1400 1405 

Arg He He Leu He Pro Lys Leu Asn Glu He His Leu Met Lys Pro 

1410 1415 1420 

Pro He Phe Thr Gly Asp Val Asp He His Lys Leu Lys Gin Val He 
1425 1430 1435 1440 

Gin Lys Gin His Met Phe Leu Pro Asp Lys He Ser Leu Thr Gin Tyr 

1445 1450 1455 

Val Glu Leu Phe Leu Ser Asn Lys Thr Leu Lys Ser Gly Ser His Val 

1460 1465 1470 

Asn Ser Asn Leu He Leu Ala His Lys He Ser Asp Tyr Phe His Asn 

1475 1480 1485 

Thr Tyr He Leu Ser Thr Asn Leu Ala Gly His Trp He Leu He He 

1490 1495 1500 

Gin Leu Met Lys Asp Ser Lys Gly He Phe Glu Lys Asp Trp Gly Glu 
1505 1510 1515 1520 

Gly Tyr He Thr Asp His Met Phe He Asn Leu Lys Val Phe Phe Asn 

1525 1530 1535 

Ala Tyr Lys Thr Tyr Leu Leu Cys Phe His Lys Gly Tyr Gly Lys Ala 

1540 1545 1550 

Lys Leu Glu Cys Asp Met Asn Thr Ser Asp Leu Leu Cys Val Leu Glu 

1555 ' f 1560 1565 

Leu He Asp Ser Ser Tyr Trp Lys Ser Met Ser Lys Val Phe Leu Glu 

1570 1575 1580 

Gin Lys Val He Lys Tyr lie Leu Ser Gin Asp Ala Ser Leu His Arg 
1585 1590 1595 1600 



Val Lys Gly Cys His Ser Phe Lys Leu Trp Phe Leu Lys Arg Leu Asn 

1605 1610 1615 

Val Ala Glu Phe Thr Val Cys Pro Trp Val Val Asn He Asp Tyr His 

1620 1625 1630 

Pro Thr His Met Lys Ala He Leu Thr Tyr He Asp Leu Val Arg Met 

1635 1640 1645 

Gly Leu He Asn He Asp Arg He His He Lys Asn Lys His Lys Phe 

1650 1655 1660 

Asn Asp Glu Phe Tyr Thr Ser Asn Leu Phe Tyr He Asn Tyr Asn Phe 
1665 1670 1675 1680 

Ser Asp Asn Thr His Leu Leu Thr Lys His He Arg He Ala Asn Ser 

1685 1690 1695 

Glu Leu Glu Asn Asn Tyr Asn Lys Leu Tyr His Pro Thr Pro Glu Thr 

1700 1705 1710 

Leu Glu Asn He Leu Ala Asn Pro He Lys Ser Asn Asp Lys Lys Thr 

1715 1720 1725 

Leu Asn Asp Tyr Cys He Gly Lys Asn Val Asp Ser He Met Leu Pro 

1730 1735 1740 

Leu Leu Ser Asn Lys Lys Leu He Lys Ser Ser Ala Met He Arg Tnr 
1745 1750 1755 1760 

Asn Tyr Ser Lys Gin Asp Leu Tyr Asn Leu Phe Pro Met Val Val He 

1765 1770 1775 

Asp Arg He He Asp His Ser Gly Asn Thr Ala Lys Ser Asn Gin Leu 

1780 1785 1790 

Tyr Thr Thr Thr Ser His Gin He Ser Leu Val His Asn Ser Thr Ser 

1795 1800 1805 

Leu Tyr Cys Met Leu Pro Trp His His He Asn Arg Phe Asn Phe Val 

1810 1815 1820 

Phe Ser Ser Thr Gly Cys Lys He Ser He Glu Tyr He Leu Lys Asp 
1825 1830 1835 1840. 

Leu Lys He Lys Asp Pro Asn Cys He Ala Phe He Gly Glu Gly Ala 

1845 1850 1855 

Gly Asn Leu Leu Leu Arg Thr Val Val Glu Leu His Pro Asp He Arg 

I860 1865 1870 

Tyr He Tyr Arg Ser Leu Lys Asp Cys Asn Asp His Ser Leu Pro He 

1875 1880 1885 

Glu Phe Leu Arg Leu Tyr Asn Gly His He Asn He Asp Tyr Gly Glu 

1890 1895 1900 

Asn Leu Thr He Pro Ala Thr Asp Ala Thr Asn Asn He His Trp Ser 
1905 1910 1915 1920 

Tyr Leu His He Lys Phe Ala Glu Pro He Ser Leu Phe Val Cys Asp 

1925 1930 1935 

Ala Glu Leu Ser Val Thr Val Asn Trp Ser Lys He He He Glu Trp 

1940 194S 1950 

Ser Lys His Val Arg Lys Cys Lys . Tyr Cys Ser Ser Val Asn Lys Cys. 

1955 1960 1965 

Met Leu He Val Lys Tyr His Ala Gin Asp Asp He Asp Phe Lys Leu 

1970 1975 1980 

Asp Asn He Thr He Leu Lys Thr Tyr Val Cys Leu Gly Ser Lys Leu 
1985 1990 1995 2000 

Lys Gly Ser Glu Val Tyr Leu Val Leu Thr He Gly Pro Ala Asn He 

2005 2010 2015 

Phe Pro Val Phe Asn Val Val Gin Asn A?.a Lys Leu He Leu Ser Arg 

2020 2025 2030 

Thr Lys Asn Phe He Met Pro Lys Lys Ala Asp Lys Glu Ser He Asp 

2035 2040 2045 

Ala Asn He Lys Ser Leu He Pro Phe Leu Cys Tyr Pro He Thr Lys 
2050 2055 2060 



15 



Lys Gly He Asn Thr Ala Leu Ser Lys Leu Lys Ser Val Val Ser Gly 
2065 2070 2075 2080 

Asp He Leu Ser Tyr Ser He Ala Gly Arg Asn Glu Val Phe Ser Asn 

2085 2090 2095 

Lys Leu He Asn His Lys His Met Asn He Leu Lys Trp Phe Asn His 

2100 2105 2110 

Val Leu Asn Phe Arg Ser Thr Glu Leu Asn Tyr Asn His Leu Tyr Met 

2iis 2120 2125 

Val Glu Ser Thr* Tyr Pro Tyr Leu Ser Glu Leu Leu Asn Ser Leu Thr 

2130 2135 2140 

Thr Asn Glu Leu Lys Lys Leu He Lys He Thr Gly Ser Leu Leu Tyr 
2145 2150 2155 2160 

Asn Phe His Asn Glu 
2165 

<210> 31 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide 
<400> 31 

ggtggccggc atggtcccag c 

<210> 32 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 32 

ctcgctggcg ccggctgggc aaca 

<210> 33 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 33 

ttccgagggg accgtcccct cggt 

<210> 34 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 34 

aatggcgaat gggacgtcga cage 
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<210> 35 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 35 

taacaaagcc cgaaggaagc t 

<210> 36 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 36 

gagttgctgc tgccaccgtt g 

<210> 37 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 37 

agcaataact agataacctt ggg 

<210> 38 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 38 

cctctaaacg ggtcttgagg gtct 

<210> 39 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 

<400> 39 *4 
ttttgctgaa aggaggaact a 

<210> 40 
<211> 21 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 40 

tatgcggccg cgtcgacggt a 

<210> 41 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 41 

ccgggcccgc cttcgaag 

<210> 42 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 42 

caccacctac cttactcaag t 

<210> 43 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 43 

tttgtttgtg ggtttgatgg ttgg 

<210> 44 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 44 

gatatcaaga tctacaataa cattggggca aatgc 

<2?.0> 45 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Primer 
<400> 45 

gctaagagat ctttttgaat aactaagcat g 

<210> 46 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 46 

tcttgactgt tgtggattgc agggttgact tgactccgat cgatcc 

<210> 47 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 47 

cttgtgttgt tgttgtatgg tgtgtttctg attttgtatt gatcgatcc 
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RECOMBINANT INFECTIOUS NON- dysfunction Usually at ahom ihe .* 

SEGMENTED NEGATIVE STRAND RNA ^Sii^S^^f:^ 

vu<us fr 0 ™ ,he aP^aJ end of mucus-secreting cells in the salivary 

t, . . - 8' a ^ s and are delivered in high concemrations into saliva 

fi.JFilf. V*°%T °k a PP Lcation Scr - No - 08/503351 5 Throughout .he course of rabies, host inflammatory and 

hied Jul. 18, 1995, now abandoned. speafic immune responses are only minimally stimulated 

BACKGROUND OF THE INVENTION nnncZ™* ^ "* beC3USe "* Mec,ion ** 

invtnnyiN poncytopathic in muscle and in nerve cells and because the 

The present invention is concerned with a genetically ""ection « largely concentrated in the immunologically 

manipulated infectious replicating non-segmented negative- sw l ucs,er ed environment of the nervous system, 

stranded RNA virus mutant and a process for the preparation RV virions Iike all Rhabdoviruses are composed of two 

of such a mutant. major structural components: a nucleocapsid or ribonucle- 

Rabies virus (RV) is an example of a non-sc R mented ° Pr ° u m COr ° and cnvclo P c 'he form of a bilaycr 
negative-stranded RNA vims of the Rhabdoviridae family meatm f ?""? u " dm S RNP core. The infectious corn- 
Other species belonging to this family are vesicular stoma- ,s $£T - r Rhabdov,ruscs » «"= RNP core. The genomic 
litis virus (VSV), infectious hematopoietic necrosis virus ' S of " c S a,,vc xosc ™d 'hus cannot serve as a 
(IHNV) viral haemorrhagic septicaemia virus (VHS Eatved mcsscn S cr bu! requires its own endogenous RNA poly- 
virus), bovine ephemeral fever virus (BEFV) and 'sonchus mcrasc J° r Tanscription of mRNA. The RNA genome is 
yellow net virus (SYNV). * ' encapsidated by the nucleocapsid (N) protein in combination 

Beside the family of Rhabdoviridae also viruses belong 20 Z'l~a 7°? STi* ic . RNA -d c Pendcnt RNA poly- 

ing to the Paramyxoviridae (e.g. senda " ms (^-pa"! T °2 P hos P ho P ro " : ' n <P> «o form the RNP core, 

influenza virus (piv) type 2 and 3 TwcasTd S Virus f COn, P 0nCnl con,ains « w ° P****- an trans- 

(NDV), mumps 1 virus ^UV), 2s S ™I Z^TJ^T f (< ? ' ^ (M) P™" 

canine distemper virus CDV)) and Filoviridae and several ?™ k, r n * ' ^ lhC mcrabranc - ™° G^lcm is 

viruses not assigned to a family (e.g. Bo™ diselS « ™hS^ n T*" 1 ™ ** mCmbranC fi,Si ° n fa RV ' 

BDV) have a nonsegmenj negative-stranded RNA sv l m ' ' X * ma ' n ^ f ° r h ° S ' immuQe 

genome. n 

The overall genomic organisation in the non-segmen.ed ". „S ofTsbtrlTe^r Ina™ ff* 
negative-stranded RNA viruses. of the varini.^ fam.i.V. " s ' n } tte f' s 01 a sborl Ieader RNA and five raonocistron c, 
comparable. Especially P 0 ^^ ra RNAs. During replication, the 

the rhabdovirida^, mere areonry ffiSZSafi^ -< ^ transcript™ stop and star, signals between the 

overall genomic organisation fTorl et al Sen^n^^ ^ are ' 8n ° red by ,he viral Polymerase. For both the 
Virology 3: 341-357 ™9$T - ' " anSCr, P lase 3011 ,he re P lica =* the presence of the 

RV^n.nf.-. ii ' Ci j'j • . ^ . • N.-protein complexed with the RNA genome as well as the 

i,^^ all J a ™- W <^f animals, and in nearly all # L- and P-proteins are required. The gene order on the RV 
Til it £ bi * bm ™<? { synjplomsthe infection ends .. ; genome has been determined and is S^ader-N^'ci 5' 
It i ' r f ^ ieS B S "" ""P 0 "*** ma °y P#» of the ,as>bown in FIG. 1. Each of the raRNAs of RV I Uanslated 
world: infected dogs cause most of the estimated' 75,000 immediately after transcription Two e^ms^lfseouen 
human rabies cases that occur each year worldwide. In ■ -.tially during replication: Lnheproduc^W u enS 
ctZ^Tr ° f K- U T*^. nd " ' he UDi,ed and 40 . dated complete positive strand RNA complementary lo^e 

•Jne chS? ? r S ^ C ° ^ ln P^ ^^wed by the production ofcS^^KiS 

ITiechmcalfeaturesofrabiesaresimilarinmostspecies, ^~ 'stranded RNA which is also encapsidated by the N L and P 
but there b great [ variation between individuals. FoHowing - projeins. Finally, the newly assembled RNP cores associate 
r^lni/ "h '^T 1 " u ,ncubation P eri °d i?rusualiy . wilhi'M-protein and G- P ro.ein during the assembly and 
between 14 and 90 days, but may be considerably longer, 45 budding process leading to the release of fully formed and 
and incubation periods of over a year have becrtfdoeig '"infectious RV virions 

mented. Two clinical forms of the disease are receded H The 11.9 kb genomic RV RNA contains five open reading 
furious and dumb or paralyuc. In the furious fpm,. the \l frames (ORFs) coding forthe N P M G ar^ Lwoteini^ 
animal becomes rest ess, nervous, aggressive, and^ofterf' - addition to the presence of a pseudoVen^ 
dangerousasillosesaUfearofhumansandbitesatanything 1 jd-theG:and LgenesfFIG 1) W) 

U« dun* bm oTuS^^^htTtSen; T R ^ Bchnn^rk, (human). HOC. 

^SSSb^l^^ ^ ^» « b -^ 

scraSi of ^bHS L b ^ b,te ? r ^ W ^ ly ^' M ^ viruscs arc ,hc vaccinc ^ins SAD B19 and ERA. 
f^hM ,„• , . ' ° r When v, ™ s - ,oaded saliva from-" tlnactivated vaccines generally induce only a lowkvelof 

bi e IT m^KVo^^^ i r Uni,y ' -Pca-cdUuniza'SL 

nue sue n muscle, is followed by invasion of peripheral the neutralization inducine antieenic determinanK «r if,, 

c n y,on.Lt n ^ a : dCe r ra ^ Vem ^ ,0fVta,fie0 ^^^ P^hogcnsmaybeconKah'c^^ 

^ \™»Z • ? ,' he ^ D,ral ° erVOttS sys,eD1 - Vlral « decreasi °S ">e protective potency of the vacc ne 
entry into the spinal cord and then the brain foariicnlirlv th^ i , . fT 7 v d w_ujc. 

limbic system) is associated with cHnica^ , ^"f"'' """"'^ ,we V,nS Vaccines arc P refcrred 

; iaieow,in clinical signs of neuronal because they evoke an immune response often based™ both 
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the viral|enome, resulting in a W ula oao?Sp^ tNA ^^^^' ? * ^° 91/03552 >- 

heterogeneous with regard to Silence and immumSng SeSfc^T, W g ? n ° mc 

properties. Over attenuation during passage in cell culture Z^. ' P ™^ P rotc, ns invitro which can be 

can also be a problem With these va6cine^One must achieve ^ «° M*Kfcct cells together with ahelper vims. However, 

a delicate balance between ensuring that the vaccine is not w fs found that this approach was not successful with RV, 

vinilent while making certain that it is still protective In * V,rus ng a "on-segmented genome. Short model 

addition it is well known that such traditional attenuated live g c , n P"ies ; of VS V and RV lacking the major part of the RNA 

virus vaccines can revert to virulence resulting in disease 8«nome comprising the genes encoding the viral proteins 
outbreaks in inoculated animals and the possible spread of 10 °° d . ^ ^ nca RS>dated and expressed by plasmid encoded 

the pathogen to other animals, proteias (Pattnaik, A.-K. el *al, Cell 69, 1011-1020, 1992; 

, Moreover, a problem with combined live viral vaccinesis ^v^o""' ^ ^ hnGl] > } ' Virology 68,713-119, 

the mutual influence of the antigenic components resulting < } * a PP roach myorved the co-expression of both the 
in a decrease of the potency- of one or more of the consti- ' &™ omc analogs optionally comprising reporter gene inserts, 
tuting components. . , ^ ■ . ; 15 and P a . rti cular viral proteins from transfected plasmids in 

Furthermore, with currendy administered live attenuated^ ■ ^^/^^Jf C ^ P artick ^ feal,art ct aK 
or inactivated RV vaccines it is not possible to determine des ^ bed * method to obtain infectious measles virus, also 
whether a specific animal is a carrier of RV field virus or c DN A^TThff F M pnf i ' * VC ^^i^^^ fmm cIoncd 
whether the animal was. vaccinated. Hence, it can be impor- 2n nean^>f7^t f ?. Journal, 9: 379-384 (1990)). A Euro- 
tant to be able jo discriminate between animals vaccinated S?h J '.h | A ^ l,calIon / e t laIin g "> this method was filed 
with a RV vaccine and those infected with a field virus so as M £ ^ T * ° nC ° f ih6 invcnlore - 
to be able to lake appropriate measures to reduce spreading . . paper and lhc A PP»cation were withdrawn 

of a virulent field vims. The introduction of for example a howeye ^ s,nce ^rthcr research revealed that all supposed 
serologically identifiable marker can be achieved by intro- U recon3bina . m viruses were no recombinants at all, but mere 
during a mutation in a gene encoding a (glycol protein of P ro S en >' virus of lne originally used vaccine strain. 
RV which normally give rise to the production of antibodies ./Thus il must be concluded, that attempts to obtain infec- 
in an infected" host animal. ' - . * . 1 tiou s recombinant negative-stranded RNA viruses with a 

It is desired to introduce, a mutation into the RV RNA J ar S c i non-segmented genome wtiich necessitates manipu- 
genome in a controlled manner such that for example the 30 " ° f * mirC 2 cnomes > h 'ave Med until now. 
resulting mutant RV is aUenuated or comprises a helerokk . - . SUMMARY OF TOP iNrvrWw 
gous nucleic acid .sequence encoding epitopes of foreign NUMMARY OF TOE INVENTION 

proteins, e.g. immunological marker proteins or antigens of ' The present invention provides a genetically manipulated 
pathogens. Recombinant pNA techniques are already - infectious replicating non-segmented negative-stranded 
widely used for thjs purpose with ^ PNA viruses and positive ^ RNA virus mutant, obtainable by recombinant DNA 
strand RNA viruses. Examples i'for , recombinant UNA ;* lech niqucs; comprising ' an insertion dn^or deletion in an 
. viruses: Aujeszky virus (PRV); Adenoviruses; Vaccinia ORF> pseudogene region pt non^oding region of the RV 
* viruses. Examples for recombinant* positive-strand RNA S e nomc. v ' / \, 
viruses: ^pbaviruse^ ^ (Sindbis V, ^mlild forekl virus: H. V. Moft specifically the invention provides non-segmented 
Huang, C. M. Rice, C XiongV S. Schlesinger (1989) RNA 40 ncgatiye^tranded RNA viruses of the paramyxo- and rhab- 
viruses as gene expression 'vectors. Virus Genes 3 85-91) dovinis family. r * 
^comaWnises ^ ^ & * Asc*p^ 

, mouth-disease vmis: Almond^ K L. Burke (1990) , V brgan^i 'between; IbM^^S^^^ 

nf^WA lvll-20). Directed genetic m^anipulat on: 45 /i^ assembly, cell- attachment or 

M"^^^^^^'"^ by $ f im^ U ^^^^L the functions eg. Jo . 
particular RNA-dependent RNA polymerases .Transcripts ; / proteins of one family is united in one^prbtemin another 

; S lltnd ^ cellular RNA pofy jo Ujc par^bviridac, that togetberhave the same fiinction as 

■Se^ivm™ ^ g Wa ?™ meS ** ™>&*™t b 'y ' glycxiprbtein G. of the Rhabdoviridae.In this. case,- the t£ 
^ wi^ mail ^ r P°^ ltive st^nded RNA viruses. proteins -of the pneTfamily wiU.be coi^i&rcd'aiiatorosTf 
: ^ a^wed recovery of mfecUous viruses or fephcons lhc onc'^r6t& , bf the othw family - . ^ 

^i^^ acid 
sp«rificmanner^ 55 ^ c ^ a ^ ^ 

of positive stranded RNA vinises m^ ^g^^^ 

translation of.lhe wal polymerases, Lid^ut^ .^^^SfP^^ ^iwnTcpdmg .region. rTlus alter- 

i^miiaied introdu^S^n^ .^J^^ a ^*^ 

Moreover, and in contrast to posit ivc slrandcd RNA viruses ' - ^ ^'"^ l" : ' !t -"-'' ,: ::: 

their. genomic or antigenomic RNA mav not fuKti^TTc u A ^ u,a,,on ' mwn, * one ?r more nudeotid»are replaced 

«r^p«Ooofiriffid.lWluve^S^S^ 6S S"- 1° ^' f ^ined ^eledon and . 

An appropriate system for encan^tim, V.7 • dk?1' "?* r J J ? n . act,on - Tbi? kind of. mutaUbn is . therefore also 
aoa,ogs PP 6f WSS„i^^^' C a , ^ A - to ^ « ^ 3„d(/or) 
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J\hJ^ lHa f n,U! - a,ion n f / S dcfincd hcrcin comprises- Thus, it can be appreciated that rabies virus vaccines 

an alteration of appropriate RV sequences, such that the which display all the advantages of M w virZ „ \ 9CC1 ^ 

resulting RV mutant is still infectious and rep icatine i e the I S I T, a ^ anU S c ?. of ^ vc Virus vaccines but 

mutant RV is capable to Mtci^pJ^^ '£ t^^^^^ 7 ^^ ^ ^ ™ n °' 

mutant RNA genome is capable of autonomously replication 5 ^ * re B hl «W . 

and transcription, i.e. no co-expression of RV N, P and L Such, viruses can be made by e.g. mutation of the M-gene, 

proteins is required. * ' ct ?coding the M(atrix-)protein. The M-protein plays a main 

It goes without saying that also comprised in the present rolc m . the assembly of the virus, whereas it additionally 

invention are mutant RVs capable of only one single round '"flH^^s. the incorporation and conformation of the glyco- 

of infection, followed by replicatioo (Vide infra)."' 1 -. protein G. - 

Thegenomic organisation of different RV strains is iden- 10 Wbc Q mutants,- lacking a functional M-protein, are 

tical. The nucleotide sequence and deduced amino- add grown in manipulated cells that'produce the M-protein in 

sequence analysis of the vaccine strain SAD B19 and the trans, intact virus particles are 'made that behave like 

virulent strain ^ h ^e' b een determined (Conzelmann et al„ . wild-type virus as far as their infectious character towards 

is iheh natUral h0St » «~* OM they havered a 
Res. 14, 2671-2683, 1986; Proc. Natl. Acad: Sci U.S.A. 83, 15 host .cell however^ there is no possibility to form new 

SIS? ^^V^ Jnfectipus vin,^ 

zelmann et aK, ,1990 (supra) it is determined that the. viral synthesize the Mrprotein. 

genome of the SAD B19 strain comprises 11.928 nucle- Th*wf««. . * j - L . ^ 

of the pathogenic PV strain. The location of the respective . f *' 1D a P referrcd embodiment the present inven- 
ORFs, pseudogene region and intergenic non-codine reeions , S 1 V n mscrtlon and /° r deletion in the open 

in RV have been determined therein: the coding-region of the , ° S - mC c ° codin S «^ matrix protein M, such that it 

RV N, P, M, G and L genes- correspond with positions " = " J n ^ functionaI ma '»x protein M f or even in the 

71-1423, 1514-2407, 2496-3104 3317-4891* 25 absence ot matrix protein M. The M ( ~ } mutant viruses with 
5414-11797, respectively The pseudogene region M mans thC non ; fiin< ; t i ion i aI or absent matrix protein M have to be 
at position 4961-5359, whereas the intergenic regions sepV- f™™ ™ ^ lhat P rovidc a mal ™ P««em M analog in 
' rating the five cisirons and which are flanked by non-coding trans *; in order to phenotypicaUy complement the virus, 
sequences" containing transcription a i start and stop/poly- ' A^rnativ^ 

adenylation signals map* to - positions 1483-1484* **° ° f lni :G -fi cn ' c - The G -protein plays a main 'role earlv in 
2476-2480; 3285-3289; 5360-5383. Although the number' * infection, in the. process of cell ^attachment and membrane 
ing and the nucleotide sequence of the ORFs, pseudogene ^sion, as mehtioned'before;' 

region or non-coding regions of the parent RV strain used 'f * .possible to mutate the, G-gcnc by insertion and/or 

herein to introduce a mutation is not necessarily the same as deletion (or even by deletion of the whole G-gcnc) to such 
that of the SAD B19 or PV strain, the above-mentioned 35 an d ** n U_ nat . rating G* mutant virus is no longer 
characterisations of these regions exadiy define the locali- f apablc oHuccc&M to heavily 

sation thereof on the genome of any RV strain. impaired (or even absent) g;Iycoj)r6t'ein f G. Such mutants will 

A method to obtain an attenuated RV from a virulent ^bcr be referred to p G-minus (G>) mutants; 
parental RV strain' is : to introduce the insertion and/or • 'Hiis.Wnd of mutations ^ of the. G-gcnc is therefore more 
deletion in an ORF encoding a viral protein, for example 40 severe than t£c<mu^ 

. such thatvihe ^activity^bf the ' viral * prbiein for .host ceil dc< *cascd virulence:, complete G" ; mutants "arc not 
.attactacrit.and'mcmbjanc'f^ ^f^ t -^^..^^'A^'^,.a functional, glycoprotein G. . 

. It^isJknown for RV that changes to the amino acid sequence if sucri^G- mutant viruses arc grown in recombinant host 
v ot. the,' trans-membrane' glycoprotein G have: significant. cells, complementing for the Grprotein;Weriv viruses are 
effects on the pathogenicity of the. RV. In addition, witb\ ; excreted^ ^ 

regardjto attenuation also changes in the matrix (Kl) protein calrvp-negative. . - v \ 

advantage' over 

h ^"is : T^re^, mutant RVcomprisl G-positive -viruses:, on. the, one band, .they ^capable of 
. : ing* .ddeuon or insertion in: u)c ORF encoding, the G or M mfecting. non^mplemenling ho^ 
prptem axe p^,^ ^ 50 the G-pro^m in Jirmembran^^ 

Also comprised in the present invention are infectious mutant . viruses, replicate as wild-type viruses 1 This has the 
replicating rabie* vuus mutants capable of 'only one single advantage that the whole viral genome, including heterolo- 
gy™! of infection foUowed by replication. The advantage gous. genes cloned into the recombinant virus, is Multiplied 
^uf ^explamed below:^ s$ and the encpded.genome.produasAvill^be expressed and 

-AJtnouglMn gerieraTrecombinant live vaccines have been processed -as with wild-type Virus" " ' : • J ' ' ' 

vfwnVv^^ Ihc - 0n the omer haiid towevef, ho infectious progeny virus 

xaccme^i^^aysprcad to other animals which are more can .be made in, the: tiost; since normal host cells do not 
f^^ to^vi^ - - synthesize,G,protem, andW 

, - Jncretorc, ^ there is a strong rcludaricc on t^ib political 60 typically Grnegative.. : * , * - v;/i;v ' ' 

-^S^^^£^^' to ^ ^ ""^ • - f ^ ^ -o. shed 

uu iu viruses in me new. infectious virus m the ^ environrrienL This makes Gr mutants 

inl particular for nsk a^srrieni studies by regulatory (as well as the M<"> mutants discussed above) very safe as 

authorities wuh respect to /genetically modified vaccine a basis for vaccines. — ^ 

ISSSIS 65 Alternatively, ,be mutants according to the. invention 

miTis l ^tptrt^rC. In cnvuon " r * co ^r entcd ^r typicaUy ^ o,bcr * non - rabies - 

y ^ glycoproteins known to play a role in cell attachment 
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memmggyc^rotem. «nd additiooal immui»geiiic'epai^'&f^'& I1 a ueilza _„? 

,._ &>; < »P ro, f.'P s «"',! further be called "glycoprotein v,des » fiood and safe vaccine againsubis disease 

• • ,.™o^.^^ 0l . te / im P° rtaD Vvete™ary;va;cdnei based on recombi- 

; atiachmenUike gyco ? jote,n.G.. ( ' • - nan(,nfectio„s rabies vi^^de by Ruction into tte 

* J It should be noticed iha> in enm^ «»' n .t.~. «-i in recombinant rahiV« vlnt'c ft f ' • • 



" ■ t ..if, prJiTr/fs^T^^ " » ticar, mat u ••/ w ! w ;{ fl *» U! «»» uovine, canine, porcine and f< 

^i^l^i^^ ^Ihin th? scopc:of the invention. . corona virus,- especially, the spfe-protei^ thereof 

- .v ^ cre f ore ' M pother preferred embodiment of the present Therefore, a most preferred embodiment of the present 
^venUpn, the insertion aixi/oT.deletion ib the open reading 15 invent ?on relates to recombinant infectious rabies virus 
fyy e ? a g?}m ^glycoprotein Gvis suchHhat , : it results in' > glycoprotein G<7> mutants;. complemented ^ 

a non-funcuonal glycoprotein- G; ^ or even ' in ; the absence of tern G analog; and carrying* a ^ heteroiogous nubleic acid 

gygcpsc/tein ;G.j The, G<-> mutant -viruses 5 with the r non- sequence encoding an epitope or polypeptide of a patho- 

™ nc ^P^pr absent glycoprotein G have to b^ grb\vn in ceUs S eni c- virus or microorganism. 

^l.provicjc a glycoprotein G analog :in trans, in order to 20 Alternatively, attenuation of.ihe RV may be obtained by 

P ncno /yPJcaUy ; complemenUbe virus.' : - • r altering the enzyme activity of : trie RV replicase or Iran- 

'. In an even more; preferred- embodiment f, 6f the present ^P 13 ^ 'hat the enzyme is less active^thereby resulting 

invention, the glycoprotein analog used for complement- 10 C P rodu . clIon °f less infectious virions upon infection of 

tion is-thc rabies virus glycoprotein: G itself. a 00x1 animaJ * As the N, Pand Lproteins are involved in the 

,. Recombinant infectious rabies viruscs\vith a'giycoprotcin 25 ?Y P oI y mcr I asc ^ctivity, RV mutants having an insertion or 

G analog have several important aclvaritages i deletion m the ORFencoding the N, P or ll proteins are also 

'<» n'osts,-depending oi the target of the glycoprotefn G invemiAn^ ' " ll h T^'™*** a ^ ordin g to lhc 
' - analog that was ^chosen, - ' p c,n u invention can aLso be used to vaccinate a host in order to be 

- < This implies that eig/s^dificaliy the' respiratorv tract or * ,0 . d ^ mina * ^ rolo ^y) fctwecna host -to which 
. the digestive' ^ ? vaccine compasmg said RV^nt^a^inistered and a 

' responses can Wobtai^ host " fccted * llh a ^^YWA^&p^^t o{ ^ 

AlterhaUvel^s^ ^W&^^W^ 
targeted. • lu tan De a heterologous epitope which; is capable* of eliciting a 

b) they <cah atftffioiUlly be carri^K of forLn * *** T** ^ in. an . inoculated host, or 

• A^ i^M ^^^ot yin^icmrdi^ to ih e ?• *• ^ • , ^ ?™ ?" r 1H 'his region without 

invention is obtained viruses hlf ®?S ?JL„ J • 1?? P ?!? SWA ^5!^?^^^ necessary 
teiri G^^^ffilSSSSr -v fownfeaion^r rephcat on. The. RV^tion^uiaht. may 

Recombinant infectio^fe l^el^ 
•.acciMihg^WtbV^I.^ 

spe^fic fell^^rm^y 'Sed:b¥a^ ? rab^ni - S °- K 1 '? I? th^ Ssc >f a RV 
wm-at^the s^iime' c^f Si 

c^ii^^Ufit'ikffi^Sg^^^^ 8 ^^*^ '^T^i^ d ^ a serological } fiir^e^anti^n or an 

CisSk-A* 1 -*-' • • •5t^»>Ji^ ! . ,? ><>A ;^ - \v-*ffu • i w epitope 1 thereof. ** :>- ti3 ^»>* ^vt, ..: 

^uch^a-virus induces immunity in the host aoainst <n in Vfi.^ u j- r . . - ^ ^> 

nomrabies virus; ^ne^as^V tfe ^ ^ ^^ r ^ m ^ dim . cnt ^ ^:^fntio.n a Ry. mutant is 

analog:'^ 1 ^! .^«oit<a ■ .^.S»»P.n>«in O.- rferent- heterologous epitopes; or 1 lwlypeptides,of ; a f srKcific 

•Mf ■ Ai,i«k'-^ i4 ^ '^^ Vi , ^:r^" / ^nsii'iu'tr-e':- • - 1 pathogen: • ! '; ,: ' ; • ' : 

^KSB1fe^ , n V SUth - 3 ^""« «" be used .6 vacate' animais. both 

inside •I.ese^^lBl'^.SK?^^^ «, ^•^^^^•^-^^W^e^ or 
^ter^,^ 

according to tbe present invention can provide v£y^ ^ » 
•vaccines against virulenWa^ 

at this moment no sSfcT^e ^il^cV . . heterologous polypeptide : derived from the specific 

cdls-^Bov^-l^^Sy^^^^^W; « |he anmia I .noculated wth the RV,mui a nt according to the 

^^^^ ^^S^^^ ZZ " W '" n ""™?? '° ^q«f?,' infection by uu, 

^P™ 6 " 1 ^ analog, and pathogen as well as to infection by RV. Thus, a heterologous 
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nucleic acid sequence incorporated into a suitable region of The 'engineering of a mutation in. a non-coding intercenic 
the RV genome may be continuously expressed in vivo, region may; 5 influence tbe iranscripuon of a specific viral 
providing a solid, safe and longlastmg immunity ) to the ; gene-such thai the; tran^ption; of. the.mRNA and the 
pa ogeji. ■ t . tVr subsequent .translation, of, the protein, either an envelone 

In particular, the present invention provides a RV vector < iw^n, « #k_ \/i 'J Ji n ~/ • " envelope 

whicrf^^prises an insertion of a nucleic acid sequent 5 T^Z^ r ? % I pi °? m ,nVolvcd 

" encoding a& epitope or polypeptide of a specific rxubogen, ^ ^ * — • N f ? ™ L pr ° lcin > * 

wherein the insert fcmadTin tbe pseudogene regior!. ^uccd resuhmg in a virus mutant featuring attenuated 

' •< If acsircd JWor wtiolc of ffie Wud^cnc region can be charactenstics pecause the mutant's capability ofprodudng 
deleted in ibe RV vector described above (infectious) progeny virus is reduced,. In particular the 

- Preferably nucleic 10 fubstitution^xif '-one ^;or mtore nucleic add residues in this 

polypeptide of canine 1 paWbyn-usV canine coronavirus and jntergemc region andVor tra^ can 
rlassicaliswme fever vi^ / 
incorporation into a suitable region* of the RV genome. - '"furthermore, the substitution of one or more nucleic acid 
The , possibility to manipulate the 'non-segmented M -rescues in a region of the genome of a vi hi lent RV which 
negative-stranded RNA genome of RV on the DNA level by: ?Aqjs involved ( with virulence, such as the ORF encoding the G 
re^mbinant; DNA techniques was not possible until; now;/^ : -protein,, by -the application of the process described herein is 
because; no. infe^^ generated;; ' part of the invention;' ' 

However, a process is provided herein- which allows the" Such a mutation may result in the exchange of a single 
engineering of a mutation into a coding, region or uoht amino acid in the G proteia of a virulent RV strain resulting 
coding region of the viral genome on ; the DNA level by .20- ma (partial)' lass of pathogenicity, e.g. replacement of Are 
means of .recombinant DNA techniques followed by the (333) with Ile^Glu or Gin, or Leu (132) by Phe orTrn 
. Sl^S" 5 " 5 RV harbouriD S ,hc • . j!" ihe.prpcess according to the invention the DNA mol- 

rautation in its genome ■ ecu le containing -the RV genetic information preferably 

steSof PrOCCSS in ^ t0 ** inVCntl9n ?^*^*oJ*** appropriat! Tu^on 

\*. - , - . ■ ' '* : : ^ " 2 ? . .initiator. and ; terminator sequences recognizable by a poly- 

a)^troducmgmtoceU S eyessing.a • ' merase co^xpressed by the transfected host cells 

1) one or more DNA molecules encoding the RV N, P ; A p^ferred process according to the invention comprises 
■» ! n*h P ' 9 . . - ' „ KI ? ite;*$?f "-9* ceils transfected- with RV DNA, said cells 

^ 2) a , ® ^ ^9^9^^ ■^J n P T -) s ^S'-S i P^ytcDt^ A genome tangible to" express i-bacterjophage ,T7 DNA-dependent 

• /v. .?"-.-■ i --.^ >•-''' -■■ ; f ;i,J> M RNA polymerase, expressed^ for example cvtoplasmically 
." . . . ^l}^Mm ^ m^ produced by.thel cells, ' " CiYom vaccinia^virus Vectjmbirarit. In this case the plasmids 

* ^^u^^ e CE>N ^ pf *f — s y^ g cnomcis niodi- containing RV Dr^A are provided with the.T7 promoter and 
riedl by the^incorporation of a mutation in the genome. terminate* 'sequences (Conzelmann and Schnell, 1994 

Jbe process may however also be used^ to e.g. purify 'supra); 1 '* ■ • 
contaminated RV pools.. In .that case^ the .original non- 35 For the preparation of a live vacdne the recombinant RV 
mutated cDNAw,H be used. , , . a mutant accbrdirig lo the 'present invention can be grown on 

. ... y^=%™?. "^'-te rescue.efficiency of a model : ' a ceU'cuIture derived for example.from BHK, or human 
rmni-genome of RV comprising heterologous* inserts with diploid cells. The viruses rtius grown can be harvested by 
' plasmid encoding proteins is extremely ; bw and moreover ' collecting the : tissue cell culture fluids and/or cells The live 
' C ^ ^ : , 1 f iscrt (Cbnzelmann and, Schnell, 40 yacdne may be prepared ir^ I'the form of a suspension or may 

1994, supra) l^cpuW ' tf ; f - ■ ^ 

"S^^yC^T f ^^^^^^^ of the 

^^BS^ Ry Nj^a^^^^^ acceptable carrier or diluent. 'V' " '' 1 ' ^ '-*", - - ^ 

• ; large' .amounts of .ppsitiw ^ ;L spedfic ,RNAs 'it5 v - -ExarV^les ^^hSfeuticaHy acceptable carriers or dihi- 

: v,. 3 ^.?^^^ f^ S m ^^ t^ ^ } c^usefiir ihihe ^rSsent mvention.includ'e st^biHzers such 

U I ' ^ h . ^g^RF*** ^^hybridize ;with r simultaneously^ ^SPGA? arl^hyd^>.g/^ starch*, 
, r ^^M^ y m r ^ gen^RNAjranscripts. ^se^ucSe; o^a^Foleins^ch4 ; bo^ or 

< sibl? hybndization, however, which could affect more than skimmed milk and buffers (e.g! phosphate buffer). 
. J n %?f % S e Si^W^: ta interfere with the 50 -Optionally; one : or;niore compounds having .adjuvant 

^^ m 5^^: H^? 1 - J^eed, it, was: found that : -tor -exampie c 31^10^' "n>-droxide, phosphate - or oxide, 
with the standard transfection protocol no infectious.viruses ofl-emulsions (e.g. of Bayol or Marcol,52^> saponins 

. ^° u ^ ^ ofel^ 11 ^* However,. as demonstrated in thd' ^ bfxh'tamin-E*^^ 1 * 

V.:?^^ ^* 55 TCe'usefui dosage to r>e"adriinistere<l"will.vary dependina 

■ tocol in combinanon with the use, of a :RV cDNA .genome' t. ■ on the tyj^ of mammal to be vaccinated, the age, weight and 
generating positive stranded^ ■ * \ ^ ■ 

R ^ ^ dosage ma^ r v^ ^tWeen ; wide T ranges: 10 2 to 10 7 

; ;;1[ h f: a ^^ pfu/animalWld;e.g suitable doses. \\ - 

^ ;|k>ration.of ^mutoUpD.in the gebome.bf ^parental by 60 A specific^ ilosage caii be'lor example' ^ about -10 6 pfu/ 
; . ' mca ^°f-^Rbmant.pNA techniques, followed.iby the^v an , m ir; ^ xiv-iW-^' t ^i;^ , r ^ ' 

• : §!°l?.^ 0 /?^^ ' - A^mutanfaccoidm^to^e invention can^also be used 

ingvsaid'mutation^ ™ 

tQ ™ .^ mo ^^ of P^Icic acid!- For administration io aninials, the F»V mutant according to 

residues into an ORF,encoding a HV protein, a nonHcoding 65^ the' present ':inv^iiion can be' given inter alia orally, 
' rc & 1 ?? c ;?'. ^-pseiidogeiie region, or a.transcriptipnalsignar.. ' ' inirinaStay; inlraderaiany, subciitanwusly or intramuscu- 
sequence of RV parental genome. - . *- . U r \y; r> ' > ' 1 - - * 1 
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boars w,th a rve RV vector capable of expressing a heter- 1986). One hour i^^^^t^^f}^' 

. yuicmpiaica. a p i asmi d mixture containing 5 /<g pT7T-N -\5 uo P T7T-P 

; t . ..... ^ , t ; t ., EXAMPLE 1 a ^ 2.5 //g pTTT-L'and with 2/<g of pSAD^ic plasmid by' 

Preparation of Infectious Replicating RV Virions usm S tbc mammalian transaction kit (Stratagene* CaPO 

.Construction of Full: Length. RVcDNA (FIG; 2). protocol) according to the suppliers instructions. The prc- 
The cloning of cDNA spanning the entire genome of RV 10 CI P Ita,e was removed 4 h posttransfection and cells were 

strain SAD B19 was described previously (Conzelmann et washed and incubated in Eagle's medium containing 10% 

a!., 1990, supra;. GenBank accession number M31046): The „ scrum * Possible encapsidation of pSAD-L16 derived T7 

numbering of RV nucleotides and amino acids used herein pw A P 01 ^ 1 " 35 * transcripts and the resulting expression of 

corresponds to that of Cbhzelmanh^et al., 1990 (supra) As « proteins from the nucleocapsids was checked by indirect 

basis for the assembly of a SAD B19 full length DNA clone 15 ?^^ D f?-'A.monocfonal antibody directed against RV G 

. the RV mini-genome sequence contained in the transcription 1 5^dv ? 9 ° P,y J* ex P resscd from the recombi- 

plasmid pSDI-1 (Conzelmann and SchneU, 1 994 supra) was T , g * n ° me ' w ^ "f* 1 *° cultures. One day 

. used(FIG.2).pSDi,l contains the SAD B 9 iSTnd ^fectzon stained cells were present, demonstrating 

5: ends (SAD B19 nucleotides l-6fi and 11 vTu^ ^css^n of g Cncs frorn ^ Rv gcnomc Hq ^ 

n^ozvme^ence^n order to generate a plasmid to pro- ments. In addition, from cell cultures wmch we e'LuLd 

duce posmye stranded -SDM transcripts (pSDMplus) the with the entire supernatant from the JSLffi^i 2 

RY sequences contajned in P SDM were first amplified by infectious virus coukTbe recovered ^wTdavT h«« 

SmMnn^ Prim ^ (5VACGCTTAAGAA-3') 25 'I Wore, in order to isolate a presunied verv low number 

IM NU:l) which due to the complementarity of RV of infectious virus generated in transfected cells the experi- 

genome ; ends ;corresponds to the 5* termini of both positive mcnlal procedure was modified. For isolation of trarisfectant 

and negative sense .viral' RNAs. After subsequent partial viruscs «"s ™<* supernatants were harvested 2 days post 

ligation of a synthetic EcoRI/blunt adaptor (T7/3) containing iransfection. Cells were suspended in the supernatant by 

a T7 promoter sequence followed by three G residues 30 ^ ratchi ng wiifi a 'rubber 'poHcemari. The suspension was 

(underlined) (5'. submitted to three cycles of freezing and iba wing (-70 c 

AATTCCTGCAGTAATACGACrrCA^ArAQQn^ C737° C:, 5 min each). Cellular 'del^'ind^ cxosSss of 

(SEQ ID NO:2) to tBe amplified RV sequence, the ligation vac cinia virus which forms aggregates under these condi- 

prpducts .were cloned in the EcoRI/Smal sites of pX8dT. tions was Pelted by 10 min of cenlrifugatioh at 10.000 g in 
^B pjasmid;is a* derivative of* pBtuescriptll (Stratagene) 35 a microfu ge. The entire : supernatant was used 'id rinoculate a 

■frpm.-Wbich:* BssHH/Clal fragment of the multiple cloning ^Iture dish with a confluent moriplayef jof cells. After 

. - :Site opntaining-the original T7 promoter was deleted. It incubation for 2 h, the supernatant was replaced by 2 ml of 

. contains the 84 base HDVantigeriomic ribozyme sequence fresh culture medium. A cy thopathbgenic effect 1 (cpe) caused 

m the Sraal ; site followed immediately by a T7 transcription b * vacc "»a virus was observed one : "to "two davs post 

terminator sequence cloned in thc'BarriHI site. Constructs 40 iDfec,i on- *n average only ten plaques wfcre observed after 

that t cpntainedia7T7 prbmotbr upstream of me plus sense RV eenlrifugation at 10.000 g. RV infe^idn^feciis; which does 

sequence were .identified, by restriction analvsis and Do1 resu 11 in detecta ble cpe was demonstrated two days post 

■ - ^"^"felhe ^ Bl9 , f infection by ^irect,am ra unonuores«nce ; ;staming of the 

nucleotides' 40M58) was then replaced with a 1 kb Muni/ entire monolayer with, an ^ ant i-N conjugate, (Centocore). In 

5fJW$pNAoan« 45 two out of ( 2Q experiments fluorescent foci* were observed 

- fragment and , the respective ^ isupernatants. Contained .! infectious RV 
' ^P;??? PF^^es : 4(^ (SAD- L16) which : was assumed to represent, transfectant 
.^(^M^rfirom J5SAD13), and AatH-Bglll (11472-11759 YM*us generated from cDNA transcripts:- : v. 

. ^K^ DS5 )y By insertion of a ^ alf <? f ^ supernatants from the cultures in.which foci 

\ M a S™ ent as^mbl^^om/the clones pSAD25 and so ^ erc observed, was t used for the second ; passage after 

- ^ nVclTOtides,482-4041)and an:^ . «"lf««gation : at l&OOO g,.For : further .passaging (2 days 
, r^ty ^femcnl ; /a^mbled , from clones pSAD 49 and ?ac - b ) 1 ^easing aliquols of supernatants were used accord- 
' % Pf ^^it^SS nucleoddes 4273^11472) into in S ^° - Ac degree of RV infection. To gel completely rid of 

* ^.^H 6 ^^ an< ? ^ silc ? of pSDI-1170, the final basic Va( *W. a . supernatantsr from cultures - approaching 

^HJ.f^??;,^ 011 ^ was, completed. Using the 55 flfe!l on .w?^ aI . 1 «>fe".(*W passage) were 1 centrifuged two 

>>^- a /;^ , dme $ f 9 r 10 rain, at 14.000 g in a microfuge. .The final 

ivAS:=PliSS35- ^IX^riOnrp^naturing. agarose gels. The - .^Pfraatant was;lhen.filtered,,using^a sterile MILLEX-W 
^rej^nce of RNA'^^^^ .0.1. Jfm filter unit (Mflhpore: ^ Products, Bedford, Mass 

8£P°™g. *J^*!!^%^llHM*JI 'engih antigenome RNA is ■ 0l 7?9). and , lhe ° "sed »P produce high litre stocks of recom- 
..^fS^SSS WTl ^ly.nwrasc. y ... ^ binant.RVs.- , • .^.^,1 ^ *v . ... . 

'i,*!^S?XS( l?^^^ewmbinant.R^^ s rr ' ■ ■ ' W ,a ."¥£ iransfection.and isolation protocol was used in 

1 -^IC^fert the subsequent Examples. . . v 

P and L was carried out as EXA MPI E 2 

_ described in Conzelmann and Schnell lQ047c„r,r^ 1 r IX 1 t - 

Tr^g ^irn^^^tc,^ es " *° P''Sonucleolide in ihe. RV Pseudogene 

S SESfT groWD r^ Manipuia.ior.of.heV.werecarnedou.in.hesub^Ione 
cm-<.,ameler d^hes .„ Eagle s med.um supplemented pPsiXS, containing a' 2.8 kb Xhol-Scal fragmenrof pSAD 
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L16 representing SAD B19 nucleotides 3823 to 6668. The subsequent isolation of viable virus., After five successive 
. StuI fragments of the modified pPsiX8 plasm ids were then passages RNA from infected cells and' supernatant was 
isolated and used to replace the corresponding fragment isolated and analyzed by RT-PCR using the same primers as 
(SAD B19 position 4014 to 6364) of the full length clone in the previous experiments. In comparison to standard SAD 
pSAD L16 (FIG. 1). Insertion of 4 nucleotides into the y and 5 B19 virus, an enlarged DNA fragment of approximately 0.9 
generation of a novel Nhel site was achieved by digestion of kb resulted from RNA of cells infected with SAD V* thus 

pPsi^ Av^i^ Hind III, fiU in of the extensions with Klenow showing that additional sequences were present in the ^ 

Enzyme and rcjigation. The final full length clone pSAD U2 region of this transfectant virus (FIG. '4). In contrast, from 

is distinguished from SAD L16 by the duplication of nuclc- RNA ofcclls infected, with SAD W9, a DNA'fragmcnt of 

otides 5338 to 5341.- - jq only 0.3 kb was obtained; this size was expected according 

The generation, of infectious viruses was demonstrated to the deletion made in the cDNA genome copy. Sequencing 

. after transfer of extracts, from transfeded cells together with of PCR products confirmed further that the original cngi- 

supematant to- fresh cells: In each of the series, focus peered cDNA sequences were rescued into the genomes of 

formation was observed in one experiment. The transfectant SAD V* and SAD W9 transfectant viruses. Accordingly, 

viruses (clones SAD U243 and<SADjU2-32) were passaged neither the presence of additional sequences, including 50 

by trahsfer-of supernatants-lb fresh cells two furlher.times vector derived nucleotides, between the G open reading 

resulting in almost 100% infection of the cells. To demon- frame and the i|j nor the deletion of the entire did interfere 

strale the insertion in the SAD U2 virus genome, total RNA with the infectivity and propagation of transfectant rabies 

was isolated from cells infected with SAD U2-13 and viruses. The alterations engineered into the genomes of SAD 

reverse Iranscriplase-PCR (RT-PCR) of . the was per- V* and SAD W9 were designed in a way to result in 

formed. With ttie : primers G3P'and L4M (FIG. 1), which.are phenotypical changes in the transcription pattern and it was 

specific for the G and L genes, respectively, DNA fragments investigated whether this affected the growth characteristics 

of approximately 730 bp were obtained from the genomes of of the respective transfectant viruses. However, propagation 

transfectant viruses SAD U2 and SAD L16 and of standard . in cell culture as well as final tilers of infectious SAD V* and 

" RV SAD B19. However, subsequent digestion with Hindlll SAD W9 viruses were similar to those of standard SAD B19 

* was onty observed for the. PCR DNA obtained from SAD " RV Three days after infection of cells with an m.o.i. of 0.01, 

Bi9 and SAD Ll6, r but not for that Trom SAD U2. liters of 10 R focus forming units (flu) were reached in the* 

Conversely, only SAD y2 derived DNA was digested with superaatants for SAD B19, SAD V* and SAD W9 demon- 

, Nhel, giving rise.to.fwp fragments of approximately 530 and straling that. the RV t|> is not essential for propagation in cell 
200 -bp^resprcuW 

genomic RNA of. transfectant jVirus^SAD U2 'further con- Using a i|i specific probe, no hybridization was delected 

firmed the presence of toe exprcied insertion of 4 residues . with RNA from cells infected' with the aj>-deleted SAD W9 

at the pr^ict«l^s^ >r wh^e^the.- rest of • the determined virus. While the genomic RNAs of the other viruses and the 

sequence, corr^pynded to that L o£ the original SAD B 1 9 G raRNAs of ; SAD Bl 9 and. SAD LI 6 were recognized by 

genprne..thus, it was cleaMhat SAD U2 vinis represented this probe, the SAD V* G mRNA did not react: In contrast, 

a trahsfeclant. virus : whose- genome originated from engi- a faint band of. RNA appeared that corresponded in size to 

neeredcDNA. : ,, . ; ; L ; • - ' ' " . the novel extra-^-mRNA that was predicted by ttie presence 

The introduction : of four additional nucleotides close to . of the extra P gene transcriptional start signal preceding the 

the end of the t Sty did not affect viability of the transfectant SAD V* u> sequences. In contrast to naturally occurring RV, 

' virus 3^-U^ ; nor did; if ^ interfere with* con-ect transcription ^ the transfectant virus SAD V* represents a RV whose 



reIigationr396ibases(S^ i border fiankeS by., niultiple restriction sites described in 
were^deleted, the T fihal^cbn^nid'^was^ pSAD'" W9/ For the example 3 was introduced into the BstXI site oYthe pseudo- 
construction of pSAD V^a* 180 < b^ ; $jpiF^u|ri , ragmeht gene region of the full length cDNXpSAD L16 (SAD B19 
including the SAD B19N/P dstrori border region was position 4995) after generation of blunt ends with Klenow 
isolated-from pSAD13 ! (G6nzdma^'et : ^iS^ ; supra), so enzyme. The resulting cDNA pSAD V was used as a basis 
, The-, fragment 'contained* 97- rf h^ coding 1 - 'for- introduction "of the bacterial chloramptienicol- 
region, the entire 3* noriicodirig region aridthe; N/P cistron aceiyltraasferase (CAT) gene. To obtain pSAD XCAT, a 0.8 
■ border consisting of* the' N transcript ib rial stop/ kb ; DNA fragment of pCM7 (Pharmacia) containing the 
, polyadenylaiion signal^ the intergenicxegion, and the first 16 entire CAT coding region was cloned into the AsuII site of 
nucleotides of the;Pcistrbn inducing uie^ 55 pSAD V contained ib the N/P cistron b<>rderjlpstream of the 
.signal* The cDNA fragment was* first sub^lonecl into the pseudogene sequV 

jEcpRI site, of ipBluescnpt ends" cDNA between^ the AsuII : site and the Hindi 1 1 site' located 

wim!>Klenow/enzymev(pNigP^ with ^ close to the end of.the 'pseudbgepe sequence (SAD B19 

HiiKlIII/XbalifrpmspNigPiahd blunt v end" generate the position 5337) was o^letei ^nd replaced with the CAT- 

obtained 230 bp fragment Which contained;! jie.RV insert 60 encoding Hindlll-DNA from pdyi7 after blunt end genera- 

: flanked by 16 .and 34; bp^of vector 0 derived sequences, lion with Klenow enzyme. Accondingly* transcription of the 

respectively, was cloned into' the 'filled-in 1 Siylof pPsiX8. - recombinant RV SAD >CCAT itiould give rise to a CAT 

The final full length cpnstruct (pSAD V*) thus possessed a mRNA possessing the pseudogene sequence as a nontrans- 

234 bp .insertion compared to pSAD L16. lated 3' region, Whereas SAD VCAT should transcribe a CAT 

As before, pSAD V* and pSAD W9 were used to transfect 65 mRNA lacking the pseudogene sequence, 

twenty culture dishes each. In three cultures transfected with . ■ Recombinant rabies viruses were rescued after, transfec- 

SAD V* and in one with SAD W9, rescue was indicated by lion of plasmids encoding RV N, P, ancLL proteins and 
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pSAD-XCAT, and pSAD-VCAT, respectively, as described EXAMPLE 6 
in Example 1 . After removal of vaccinia virus, the transcrip- . Gcncrationof an Attenuated RV by Introduction of a Muta- 
tion pattern, of. the- recombinant RVs were analysed by lion- into- G Gene Sequences * ' 

northern; hybridization. Both viruses transcribed CAT In order to generated virus propagating less efficiently 
. mRNAs of the expected size and composition (FIG. 5). Tbe 5 than the standard virus SAD B19, a recombinant was 

expression of CAT enzyme activity was determined in cells prepared that possesses a mutated G protein, 

infected with* the two viruses, respcctiyely, by standard CAT For this purpose^ the sequence encodingthe last 46 amino 

%?y. s (Conzelmann and Schnell, 1994, supra). Both were acids of the G protein were deleted. First, the G protein 

^P*?; 1 -?. CATcfficicntly. Succcssivcpassagcs in cell coding plasmid, pT7T-G (Conzcimann .and Schnell, 1994, 
1 culture cells showed that the introduced foreign sequences „ supra) Was digested witb A11III (position 4752 of the SAD 

are genetically stable. Even after 40 passages both viruses B19 sequence) and EcoRV (the latter sile ; is present in the 

- cxprcssc^CAT efficiently (FIG. 6). Additional cxi*rimcnts mulnple cloning site, of/tbe p&mid) and blunt ends were 

were ^rformed in-order to examine egression and behav- general^' by Klenow enzyme. LigaUon of the resulting 

jour of the /e comb,„ant vi^ AflHI and EcoRV ends resulted in the generation of ! 

fi^ ,5 ^ Ia ^ n termination.codon al the former AMI sequence. 

10 fiu of SAD VCAT, SAD XCAT, and standard sequence 15 a h o uiV nwA rx;..'Krfi ciCi i > . . • • 7T 
' RV SAD L16. t respecUveIy. Seven days- after infSon all - ^H^^f f^Pl^?Wg we.modi. 

animals:showed.4ical rabies symptoms and died torn f'^r authepUc PpuMI-BstXI 

rabies within the following week. CAT activity was dem- fra S raent . 4469^995 of pSAD L16. This manipulation 
onstraled in brains of mice infected with SAD VCAT and rcsultcd m th .e deletion of ,SAD B19, nucleotides 4753-4995 
SAD XCAT, respectively. Both viruses could be relsolated 20 cnc ^;nS.Ab e cartexylerminal 46 aa of the G protein cyto- 
from- mouse brains and expressed CAT cell culture. Thus, a- < P Iasmic tailamj pari of the pseudogene sequence. A further 
foreign gene can be introduced into the genome of infectious resul1 is the introduction of 18 vector-derived nucleotides 
RV and be expressed stably and as well may serve as a ira mediately downstream of the new G translation lermina- 
marker to differentiate recombinant viruses. lion cpdon. , . 

EXAMPLE 5 25 Recombinant RV (SAD DCD) was recovered as described 

. Expression of a Heterologous Viral Antigen from Recom- " Ej f am P ! ^ L ^Peeled, a ; truncated G protein was 
binaht RV an'd Induction of.an Immune Response Against ^P^. .»*. ^ ><*^ • with.. SAD DCD (FIG. 10). 
RV and tbe Heterologous Virus Compared to standard sequence virus SAD ■ LI 6, 100 fold 

The genome of classical swine fever virus (CSFV) fower dtres were obtained^ wit h t S$D DCD.virus after 
encodes three structural glycoproteins (E0, El and E2). In 30 . §f * l *P--S-ks°f ■ JrJlM*?!^*^ 1 ?*^ 1 ' nsduoed rate 

CSFV infected animals rieutralizing antibodies are directed . :i ^ a <J ^;^ Il H^ s ^^ indicating 
against E2; whereas E0 induces a cellular immune response, £ e ;^ n P.il°£r^ in reduced 

:cDNA encompassing the ceding' region of the E2 protein and u f^rFfily of virions, or reduced, cell infecUy ity of virions. To 
: the E0 protein of CSFV stra in Al fort respectiyejy; were used ana jyse I he behaviour of SAD DCD in infected animals, five 
Ao : replace the 1 pseudogene region between the AsuII and 35 , mice .were injected rotracerebraily^^ 
vHindlll sites of pS AD V^as described mExample 4. Recom- and 5 mice .with' the same dosis of SAD L16. . 
binant viruses (SAD-VE0 and SAD-VE2, respectively) were . f . t ,\*../.... cY^Drc^TV ^r-r 

recovered ■. from, transfeclion experiments as detailed ' in ~ - ^^^V^rP,"? 1 . * : 

1 Example i.ln.mfected cells the \druses\expressed CSFV E0 Generation of a Rabies] Virus G-miniis (G") Mutant by 
profe^ Complementation id-Trans ■- ■ ' ' < ^ ■ 

"1 lie recombinant viruses SAD r VE0 arid SAD VE2 were, 40 v ' ,! n ordcr 10 dc * elc entire Gprotein coding- region from 
used to immunize pigjs by the oral route? Standard fox BaYts" ' ,ln ^^ 

usua lly beiDg used for oral immunization" of Yoxes with th'e ;r w * s used • This cl6ne di ffers from pS AD LI 6 by life presence 
1 attenuated' RV SAD B19 strain were loaded with 10 7 pfu of ' • ' of 'at unique Nhel site within' the hontrarisIated j 3* region of 
SAD-VE0,SAb-VE2andSADB19,respec(ively^Tvvo^ , . the ; G gene; ^(SAD Bl 9 ^position ^ 5339) : 7By/partial digestion 
P^* a ch preparation were fed to twojpigs .each (pig #1 and #2: «5 of pSAHTU? with PflMI (SAD position 3176) ; and complete 




. ^ _ _ _ - . x r . iih^AD^hb-^p^mn 

;-P^fA-&* 4 ^£^ deficiency of the viral genome^ ^ 

An intranasal challenge with 10 r pfu,of .CSFV strain Alfort ! was passaged to cells again traasfected with the G encoding 

wasjjerformed 5 weeks after immunization.^ Leucocyte 55 plasmid^andMrifected Wb the vaccinia virus . to 

{ Northern 
f specific 
lie considerably 
'"'"^hecDNA 
G coding 

fL . . „. , . v , v -ildGRNAs 

protection of the pigs that received either SAD VE0 or SAD • demonstrating Wlack of G encoding sequences '(F\G. 12). 
*yE2-denK>nslrate that both humoral and ceDuIar immune* Trie identity 6r the deletion was further confirmed by 
responses against two heterologous viruses i may be induced- 65 R^ 
by recombinant-RV live vaccines after application by the >hcn6iyp^ 

oral route. noricompleracnling BSR cells, to replicate its genome and to 
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, express the genes encoded by. Ihe genome. However,- it was ,FIG: 2: 

not able to produce infectious, virions and thus, infection . Simplified scheme for the construction of transcription 
could not spread to. other cells (FIG. 13) or be transferred by piasmids containing full length RV cDNA: Numbers refer to 
passage of culture supernatants to other cell.cultures. nucleotide positions o'f^tbe SAD 1 B19 RV antigenome 

EXAMPLE 8 5 sequence (Conzelmaon et al., 1990). The plasmid pSDI- 

- eomplementation of G Mutants by Heterologous Glycopr^ lphjs which served as a basis for reconstruction of full 
teins: Directing Virtis 'to Specific Cells 1 ^ length . RV genomic pNA b 

- : ^To demonstrate ,tbat ^ and Schnell, 199,4| containing the SDI-1 RV 
;> - incorporated functionally in the envelope of a iecombinant ' . ^mini*genbme that comprises the terminal nucleotides 1-68 

virus, the G-inutarit SAD dG was complemented by recom- i° and 11760-1 192S ; in opppsite;^ to T7 

binant vWl $ycopjoteins as' described' in jfoample 7 for the ^ . RNA polymerase .promoter (T7) and hepatitis delta virus 
rabies virus G. Infectious ^pseudotype partides.were gener->. antigenojmic : ribo_zyme sequence (HDV): The Munl-Bglll 
-atedithat contained the spike proteins from Mokola virus, fragment) of pSDM plus. was replaced'with a 1 kb cDNA 
-another member 'of 'the L^avirus genus, the rhabdovirus , construct < that 'was assembled: from three SAD B19 cDNA 
* f! vesicular stomatitis v^ 15 clones as -indicated. Insertion of a 3.6-kb SphI and a 7.2 kb 

vesiculovirus) and from the jetroviruA human immunodefi- ... Aatll. fragment which were; assembled from two cDNA 
; ciency-yirus (HlV-lVstrain NL-43). * clones each resulted in -the final' plasmid pSAD L16 con- 

' ' * <: Expression from trahsfected" plasm ids of the authentic taining full length SAD 'Bl 9 cDN A. Transcription of this 
5 v t Mokola 1 and VSV-G protein " and infection of cells, with- plasmid by T7 RNA polymerase should yield positive 
'SADdG resulted. ih f the format ion of infectious pseudotype 20 stranded (antigenomic)RNA possessing" three extra non- 
' Viruses: Compared to rabies virus G and the closely related viral G residues at the 5* and a precise '3' end after autolysis 
Mokola virus G, however, a reduced tilre was observed with of the ribozyme. (T7) T7 promoter; ("17 J ) T7 transcription 
VSV-G (10 4 /ml in contrast to 10 tf /ml). After replacement of terminator; (HDV) HDV antigenomic ribozyme sequence. 

- the . cytoplasmic and transmembrane domain sequence of FIG. 3: 

: VSV-G by the corresponaing domains of the rabies virus G 25 Demonslration of tbc gcnclic lag ' in thc g e nomc 0 f the 

protein, 'however, l(r infectious particles were generated transfectant virus SAD U2 - ; 
. ^4^&Mf cytoplasmic .domaiD'of the RV G is Xo|al RNA ; Qfccled v^ith standard RV SAD 

" ^^'V^VW^™^*!*: ,i- i . B19.(B19) and transfe'etani viruses SAD L16 (L16) and 

•;' , ' .1^?^ rf S^^^^?^**^T: m SAbU2 : (U2)was^iatcd2.dayspostinfccUonanduscdfor 
' K« IV W^CgP.12^):^.k«s;w^ not.observed. In* RTrfc R V^IifibatioS of thc^c.ivc ^.regions With 

■ ecto'- and tran^ernbran^dorna.n of the HIVgp fused to the » j% d i reclly andVfter-digestion with IlindHI 

• Zy^*t%™$£- G !?•.' t f°, ma,on< ? f a n dNhd,rcspcctivcly,ANfci;rcsiric.io1.sitcisprcscDtonly 

RV(HIV).. P seudo types. Thts confirmed I that the cytoplasmic ^na derived -from SAD U2;M;DNA size marker. 

domain of the G protein ls responsible for efficient incor- 35 . . t , tJ ri 

poration of spike: proteins into the envelope of rhabdoid- rlo. . ^ * ; -y^l.. . jj 

. ? nLses. J The,RV(HIV)/pseudotype particles successfully PGR analysis of SAP B19(B19), SAD V* (V*); and SAD 

infected Vero cells expressing the human CD4 surface . W9 (W9) genomes. RX-PCR was j^rformed.as descriT>ed^m 

. protein.(T^ cells) but : not the control cells expressing pD8 FIG. 3 with primers G3P and L4M, Arnplificalioh products 

^i(^J;P^ Research an^ were separated in a 1% agarose gel, . ; . ( 

Reference jReagenh Program viruses 4 FIG. 5:, , , , r - ,'. f .. .. - • 

k >u . thus ? r^se5s r th€T host-range and cell specificity 'of HIV , . v ;? ^pempnstrau'on.ofiGAr^mRNAsUrahscribed.byvrecombi- 



, . . ir - 5t Bltf EFT^^CRI PTION' pF TOE DRAWINGS • M loaht RVS. 
fvur'Vj hi frt ir.rr. U?--'.\ :-. .■ i -: t ; - A ^ Northern" blot of total RNA from" cells' infected with 

r^, ^jM^^h^ .'jrsi.,;. v, - . r 45 SAD L16 (U6),S^XC^(X6) arHs^Ve^^ 

W <&) and - was hybridized' with probes ^ific'for^^^ne (G), 

t\y nyf^MP^S^m ^^genomes .(drawn to scale).., ^ p^bgghe^OO.'ahd GAT gene; ^s^aivei^'dh the left 
. ( ^:N U ^^ 1 ^ 1 ^ positions ( in the anti- • iide ^ ^ viraVgenomes v (v) and'iiarticular inRNAsare indi- 

■: f ^m^^m^^ S*.,?AD , B19. On top,i.lhe entire : RV - {bd wffi| • SAD XCAT transcribes 1 an mRNAcontaining 
\ \ ^?SP5!S^^fe P shown - M - Uta - 50 both G^^and : pseuddgerie sequences ("CATY"), SAD 

tv'^im^ P art of * c VCAT* lacks ^eudoge^^quenc^s^abd^ traSscnbcs an 

(^/^^nome t (^2^ f 668) and^eintroduced^ into.the full length . niRNA- ( W GAT7) possessing onlv CAT*sequence's.tThc size 
.^^o? lp ^i!^^ ' of RNA-rharktirs are given in kb. " ' ' r 

■ " *f i$^nffi$$)\ J n ^ c { ^ ra ^ rin 8» .PP^^g^.^g 1005 * arc • FIG 6'" '' "' J ' * 

represented by gray boxes, non-coding sequences as lines. 55 t % .-.'-^ h-.y . ,4' 1 — * r 

. ..-Functional transcriptionalsignal sequences are indicated by . .. £$Z of - ^??^. and ^ V^afler mul- 

y^\mU^ (mRNA l4 iWlc-passagcs in cell culture, peljs. weje, infected with 

; : ^;fra^«^6n^H^ f non^ s^-Hke sequence;: pas^ges (number passage. as 

Jefinnjg^alt^ , l ^ at ^Mi^M^ m ?^ 

InSXl?.;;; ^ ™& S^^16 w^ analysed., 

( ' ? _ nu^cjeoHdes ViS'gene^ation. of a. unique Nhel-site; In SAD ; . Expression of E0 and E2 protein by recombinant RVs. 

' ' V**; f acDNA^ . , -.Cells were infected with SAD VEO (isolates 1,2, 3) and 

. : (SAD BI9; nudeotides,1323^i562) was.inserted into the 65 SAD VE2 (isolates a, b, c), respectively.' Two days post 
Styl site; SAD W9 possesses a deletion of the Styl/Hindlll infection, cell extracts were separated in PAA Gels under 
fragment. * reducing conditions and transferred to nitrocellulose mem- 
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branes. After incubation with monoclonal antibodies FIG. 11: 

.^^JJP'? 1 ...... Sprcad-of SAD H6- and SAD DCD -in cell culture 

subsequently with a secondary antibody coupled to alkaline Culture cells were infected at an m.o j. of 0.05 with SAD 

phosphatase, the proteins were visualized by addition of L16 (Ll 6). and'SAD-DGD : (DGD);; respectively, and analy- 

substrate and exposure to an X-ray film. As a control, 5 sed at the indicated times /post 'infection by direct iromun- 

baculovirus expressed and purified E0 and E2 protein was ©fluorescence with a conjugate (Centocor®) directed against 

used (B). In addition, extracts from cells infected with CSFV ral ? ICS viius N protein. A slower spread of infection of 

(V) served for comparison. neighbouring cells is observed in cells infected with SAD 



HO. 8: BCD. 



PIG 12" ' " 

Leucocytes of pigs immunized with SAD VE0(#1 and 2), 10 An»Lk n f hp re i ^ ..o..^™. 

SAD VE2 (#6) and standard rabies virus SAD B19 (#3 and f T^2Ks Sfc ^ : ^i? X, ?? Rl ? II and : SAD dCD 
#4), and challenged with CSVF. Leucocyte amounts arc ^P 1 ' %3^**j A s ' To, ?> RNA ° f BSR cells 
given in percent of absolute numbers pS prior to chal- '1^ ^\ SAD (Exam P' 1 J)^ AD dCD ( ACD > and 
lenge (day 0). • (#1. day 10 p.ch.): not done, estimated SMffiT'''^ r" 0 ^ (AG) 3t 
value. 15 m - OJ -$-of I was. isolated 2 days post infection and analyzed 

P, G 9A . b y Norther^hybridization.^ As demonstrated by bybridiza- 

" " r . , llonwit nanNgcnesr^cij5cprooe(A),thege 

Body temperature of pigs after CSFV challenge (day 0). dG is considerably, smaller- than the standard rabies virus 
Animals immunized with SAD VE0 (#1 and #2) devel- genome (v), reflecting the 2.1 kb deletion of the G gene. A 
oped mild fever until day 11 (#1) or no fever (#2). Both P robe spanning the entire G protein, encoding sequence fails 
control animals immunized with SAD B19 (#3 and #4) 20 t0 hybridize wittf SAD dG RNAs. The small deletion of the 
showed high fever over a long period. #4 died at day 15 post cytoplasmic domain , encoding region in the SAD dCD 
challenge from classical swine fever, due to heavy genome is demonstrated by the appearance of a G mRNA 
symptoms, #4 was killed 21 days post challenge; ' ■ ' - ( G ) lbaI is shorter than the standard rabies virus G mRNA. 
FIG. 9B: ; v: genomic RNA; N, G: monoristronic mRNAs N-i-P, 

The animal immunized with SAD VE2 developed mild ^ ' V,^* , G+L: bic ^ ronic mRNAs . 
fever only at days 6 to 8. Controls are the same as in FIG. f / , ' , 

9A. . Lack of spread of the G" mutant SAD dG. BSR cells were 

FIG. 10: infected with phenotypically complemented SAD dG and 

n * r . ~ . analyzed 36 hours post transaction by Immunofluorescence 

SADD^ RSB ' ',? nCa ' ed - C r ^ fa ^ i D , feC ! ed With 30 m ^Py- to (A) N protein express^ is shown byln^! 
nm^^i ^ r^ f ^ Cdat ^ mo,oflwithSAD balion of «H»- ^•av.^^pl^lifody directed 
X ^ ofrk W,h • f PT^T ,abe,led wi,h ^"instNproteinCCentocoreyOnlyLglecellsareinS 
• ^ f f S J mc * Iomne f<* 3 h. Cell extracts were no spread of virus to-Keighbourihg cMs is observed (BY 

.ncubatcd with an ant.-rab.es G MAb and aliquots of immu- control With H G specific intibody ( ' : W 
noprecipitated samples were either digested with PNGase F FIG 14- 1 . . . 

^* .'" .°h 7 ^ d ? monstra,e ^ P ro,cin backbones or 35 Composition of th e ; functional chimeric HIV/RV glyco- 
?™ ^S'lu demon ? tral ' glycosylated proteins. protein used for generation of RV(I1IV) pseudotype vkions. 
, on " C " b ? ,ed "I ' h f, P resence of 2 The entire HIV^E»3-gpl"«'^4^^itoto^€ept for 

I ?Z7 Cm 1 rT ?"° r ,0 hMhD& a " d duri °8 lhree amino a ^ d ^Y downstream of the tonsil 

D^mu^t^^ CytopL^c and ^Sl*e 

domain sequences are separated by a slash (/). 

v£v piA Lr.v x ;*\ 'ji W r '-A 



DCD mutant virus. M: Protein size markers. 

• .iiM iiiS j^I 



SEQUENCE LISTING 

(1) GENERAL INFORMATION: ' - . , - * „1- ■ " ' 
(iii) NUMBER OF SEQUENCES: 5 . 

(2) INFORMATION FOR SEQ ID N0:1: ■ . * 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 base pairs >. 
<B) TYPE: nucleic acid 

(C) STRANDEDNESS : single ^:-t r: ^1 . ; '■ 

(D) TOPOLOGY: linear 

. " ' ^11 . "J ^uz > IA «>itC ;;'-* I V ; 

(ii> MOLECULE TYPE: DNA ~ f fl ' - 

(xi> SEQUENCE DESCRIPTION: SEQ ID "NO s Vi " !i ** * : ' ' " : ' : '* ' *" " ' '"' ^ "! 

ACGCTTAACA A 
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* ( 2 >* ' INFORMATION'' FOR" SEQ ID NO : 2 : 



2 
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-continued. 



(i) SEQUENCE CHARACTERISTICS: 

(A) ; LENGTH: ,. J 1 . base; pairs • 

(B) . TYPE: ,nucleic ; acid; , 
\C ) STRANDEDNESS : single 

<D) TOPOLOGY:' linear* ■ "\ "■ " 

; (ii) -.MOLECULE TYPE: DNA'- '■ 

<xi) SEQUENCE DESCRIPTION: SEQ ; ID NO:2: 
AATTCCTGCA GTAATACGAC TCACTATAGG G 

' • \.- '•' -'F • *■ *" * • y^i ' - " 1 ' ' " 

(2) INFORMATION .FOR SEQ ID NO: 3: 

*(i) SEQUENCE CHARACTERISTICS : 
• * 1 ■' A (A) LENGTH: 37 "amino .'acids 
<" • ' (B) 'TYPE: ''amino acid 

, .-j. (C) STRANDEDNESS: single' -.*'** 

; (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: ' 

Leu Leu Ser. Ala Gly Ala Leu Thr Ala" Leu Leu lie lie Phe Leu Met 

' l . t . • ... 5 . 10. 15 

Thr Cys Cys Arg .''Arg Val* Asn Arg Ser Glu Pro Thr Gin His Asn Leu 



Arg^Gly^Thr Gly Arg 

'V -is 4 ' " 



(2) INFORMATION' FOR iSEQ f ID'WO: 4: . 

( i ) SEQUENCE CHARACTERIST ICS: t 
" ' (A ) LENGTH 38 _ amino . acids 

(B) TYPE: amino acid ' . 

(C) STRANDEDNESS: single, * 1 
. (D); TOPOLOGY: * linear ■ ' ' 

7 ( ii ). MOLECULE TYPE :,- peptide V " *■ * V; ' . 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: •', 
Leu..,Val, t Gly. Gly-'Leu^Arg lie, Val<Phe Ala VaT'teu Ser lie ykl Ash 



OAS ,UV 



Arg Val Arg Pro Arg Arg Val Asn Arg Ser Glu Pro Thr Gin His Asn 
20 25 30 

Leu Arg Gly Thr Gly Arg _ r ^ ... . — 

. ^ ~ ...... 



(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 38 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5: 

Leu Val Gly Gly Leu Arg lie Val Phe Ala Val Leu Ser He Val Asn 
15 10 is 

Arg Val Arg Gin Gly Tyr Ser Pro Leu Ser Phe Gin Thr His Leu - Pro 
20 25 30 " 

He Pro Arg Gly Pro Asp 
35 
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I claim: 

1. A genetically manipulated, infectious, replicating, non- 
segmenied negative -stranded RN A virus mutant, comprising 
at least one alteration selected from an insertion and a 
deletion, wherein the alteration is in a region of (he virus s 
genome selected from an open reading frame, a pseudogcne 
region and an intcrgenic region. 

2. The virus mutant according to claim 1, comprising at 
least one alteration selected from an insertion and a deletion, 
wherein the alteration is in a pseudogene region. in 

3. The virus mutant according to claim 1, comprising at 
least one alteration selected from an insertion and a deletion, 
wherein the alteration is in an open reading frame. 

4. The virus mutant according to claim 3, comprising at 
least one alteration in the open reading frame encoding the 15 
Matrix protein or an analog thereof, resulting in the absence 
of a functional Matrix protein, wherein said mutant can be 
grown when phenotypically complemented with a func- 
tional Matrix protein. 

5. The virus mutant according to claim 3, comprising at 20 
least one alteration selected from an insertion and a deletion, 
wherein the alteration is in the open reading frame encoding 
the glycoprotein G. 

6. The virus mutant according to claim 5, wherein the 
alteration results in the absence of a functional glycoprotein 25 
G, wherein said mutant can be grown when phenotypically 
complemented with a functional glycoprotein G analog. 

I. The virus mutant according to claim 6, wherein the 
glycoprotein G analog is the rabies glycoprotein G. 

8. The virus mutant according to claim 1, comprising a 30 
heterologous nucleic acid sequence encoding an epitope or 
polypeptide of a pathogenic virus or microorganism. 

9. The virus mutant according to claim 1, wherein the 
virus mutant belongs to the family of paramyxoviridae. 

10. The virus mutant according to claim 1, wherein the 35 
virus mutant belongs to the family of rhabdoviridae. 

II. The virus mutant according to claim 10, wherein the 
virus mutant is a rabies virus. 

12. A vaccine for the prevention of infection caused by a 
non-segmented negative-stranded RNA virus in a mammal, 
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comprising a virus mutant according to claim 1 and a 
pharmaceutical^ acceptable carrier or diluent. 

13. A process for the preparation of an infectious, 
replicating, no n -segmented, negative-stranded RNA virus 
comprising the steps of: 

a) providing a host cell expressing a heterologous RNA 
polymerase; 

b) introducing into said host cell 

1) one or more DNA molecules encoding the virus N, 
P and L proteins, or analogs thereof ope rably linked 
to expression control sequence functional in said 
host cell; and 

2) a DNA molecule comprising the cDNA of the 
non-segmented negative -stranded RNA virus 
wherein the cDNA encodes the entire genome of the 
virus or is modified by the incorporation of a 
mutation, and wherein the DNA molecule is tran- 
scribed by the heterologous RNA polymerase, and 

c) isolating the viruses produced by the cells. 

14. The process according to claim 13, wherein the cDNA 
of the non-segmented negative-stranded RNA virus genome 
is modified by the incorporation of a mutation. 

15. The process according to claim 13, wherein the 
transcripts of the non-segmented negative-stranded RNA 
virus cDNA genome are positive stranded antigenomic 
RNAs. 

16. The process according to claim 13, wherein the RNA 
polymerase is T7 RNA polymerase. 

17. The process according to claim 13, wherein the 
non-segmented negative-stranded RNA virus genome is 
obtained from the family of paramyxoviridae. 

18. The process according to claim 13, wherein the 
non-segmented negative-stranded RNA virus genome is 
obtained from the family of rhabdoviridae. 

19. The process according to claim 18, wherein the 
□on-segmented negative-stranded RNA virus genome is 
obtained from the rabies virus. 



